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The process of ‘‘double fertilization,” first 
described by Navashin (1898) and Guignard 
(1899) over half a century ago, is one of the 
most important finds in botany. It is a proe- 
ess peculiar to the angiosperms, involving, 
as is well known, the fusion of one male 
nucleus with the egg nucleus to form the 
zygote and the fusion of the second male 
nucleus with two polar nuclei to form the 
primary endosperm nucleus. The endosperm 
develops usually into a short-lived nutritive 
tissue nursing the growth of the embryo. 


The study of the endosperm in the past 
has been largely morphological. For some 
time there was much discussion about its 
phylogenetic origin. In recent years more 
emphasis has been placed on its physiologi- 
cal and genetic significance. (Brink and 


Cooper, 
1944). 
However, no evolutionary significance or 
historical explanation has so far been at- 
tached to this remarkable event in the plant 
kingdom. This is undoubtedly due in part to 
the confusion in terminology of the endo- 
sperms of gymnosperms and angiosperms. 
The endosperm of gymnosperms is a rela- 
tively undifferentiated tissue, essentially nu- 
tritive in function. It is, however, derived 
directly by the repeated cell divisions in the 
Megagametophyte. In this respect, it is fun- 
damentally different from the angiospermous 
endosperm, which is formed by the fusion of 
amale nucleus with one or more nuclei of the 
Megagametophyte. In the light of modern 
tytology and genetics, the older view that 
the endosperm of angiosperms should be 
tonsidered as a gametophytic tissue is un- 
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tenable (Brink and Cooper, 1947). To avoid 
confusion, it is highly desirable to restrict 
the term “endosperm” to angiosperms and 
to designate the endosperm of gymnosperms 
as simply megagametophyte or to use some 
other term for it. 

There is no phenomenon in gymnosperms 
to suggest double fertilization and triple 
fusion. In addition, there are other unique 
features in the angiospermous endosperm. 
These features and their possible evolution- 
ary and phylogenetic significance are re- 
viewed below. 


ORIGIN 


Besides one of the male nuclei, twe polar 
nuclei take part in triple fusion. To trace the 
origin of the endosperm therefore means 
tracing the origin of the megagametophyte 
of angiosperms. 

All proposed explanations regarding the 
origin of the megagametophyte of angio- 
sperms attempt at homologizing it with that 
of the gymnosperms. There are three princi- 
pal views (Maheshwari, 1948, 1950): that of 
Schiirhoff (1928) which considers the mega- 
gametophyte as formed by two archegonia 
with prothallial tissue; another of Porsch 
(1907) which considers it as formed by two 
archegonia without prothallial tissue; and a 
third emphasizing the similarities between 
the megagametophytes of angiosperms and 
the Gnetales (Thompson, 1911; Fagerlind, 
1941) assumes that all the nuclei possess the 
same value and any one of them could de- 
velop into an embryo. It is not necessary to 
go into detail concerning the objections to 
these theories (Langlet, 1927; Maheshwari, 
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1948) except to mention that none of these 
explains the origin of the fusion of the two 
polar nuclei and one male nucleus in the for- 
mation of the endosperm. 

As Maheshwari aptly points out, “The 
question may well be asked as to why we 
should at all expect to be able to explain the 
angiospermous embryo sac in terms of that 
of the gymnosperms, when there is no evi- 
dence that the former group was derived 
from the latter.’’ I am inclined to agree fur- 
ther with him in his statement that “It is 
far more likely instead that the angiosperms 
have long passed the stage of archegonia and 
probably never had them at any time in 
their fossil history’’. 


DEVELOPMENT AND STRUCTURE 


While ultimately the endosperm may be- 
come wholly or partly cellular, it originates 
in three main structural types, namely, nu- 
clear, cellular, and helobial (Schnarf, 1929; 
Maheshwari, 1950). 

The nuclear type, generally found in the 
supposedly primitive angiosperms, develops 
from the successive mitotic divisions of the 
primary endosperm nucleus resulting in the 
formation of a large multinucleate ceono- 
cyte. This free-nucleate condition may be of 
short duration or may persist for several 
days or weeks. The number of free nuclei is 
usually very large, ranging from over a hun- 
dred to several thousand. Then follows cell 
formation and the endosperm usually be- 
comes entirely cellular, although in some 
plants‘a central noncellular portion may per- 
sist throughout the development of the seed. 

In the cellular type, nuclear divisions are 
accompanied by wall formation right from 
the beginning. Some of the cells at one or 
both ends may become differentiated as elon- 
gated haustorial cells which may remain uni- 
nucleate or become multinucleate. 

The third type or helobial type is so called 
because it is of common occurrence in the 
Helobieae. Here the primary endosperm cell 
divides into two cells of unequal size: a large 
micropylar and a small chalazal cell. The 
micropylar cell becomes multinucleate and 
later cell formation occurs in it as in the 
nuclear type. The chalazal cell may remain 
uninucleate or may develop into a multi- 
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nucleate cell. The helobial type is generally 
considered to be intermediate between the 
nuclear and cellular types. 

The multinucleate condition is an unique 
feature which does not exist elsewhere in the 
higher plants except in early stages of the 
development of the megagametophytes and 
also in the proembryos of the Cycadaceae 
and Ginkgo. Another peculiarity of the endo- 
sperm is the process of cell division. There 
are two methods of wall formation in the 
endosperm: by cell plates or by furrowing 
(Schnarf, 1929). The formation of cell plates 
is as in other tissues. In the following 
method, cleavage furrows are formed at the 
outer wall and advance inwardly until they 
meet and divide the protoplast into uni- 
nucleate cells. It is a process frequently ob- 
served in the lower plants but its occurrence 
in the higher plants is restricted only to 
pollen and endosperm formation. In pollen, 
however, the pollen mother cell is limited to 
four nuclei only. The extremely large num- 
ber of nuclei formed in the angiospermous 
endosperm and the subsequent divisions by 
furrowing resulting into cellular condition 
has no parallel in plant groups above the 
thallophytes. 

Aside from these distinctive characteris- 
tics, it is noteworthy that the endosperm is 
not only cellular but often highly differen- 
tiated structurally, while the “endosperm” 
of gymnosperms is more or less undifferen- 
tiated. Some of the cells usually develop into 
elongate haustorial cells or absorbing or- 
gans. Sometimes the cells may branch at 
their tips. 

The endosperm persists in the seed of 
many species as a storage organ. While the 
mature endosperm generally has a more or 
less smooth surface, in two whole families 
the Annonaceae and the Myristicaceae and 
in many genera of other families, it is “ru- 
minated.”’ The significance of the latter con- 
dition is subject to further investigation. 


TIME RELATIONS 


The fusion of the two polar nuclei shortly 
before fertilization is also an unique feature 
of the angiosperms. Both the endosperm and 
the embryo seem to initiate more or less 
simultaneously at the time of double fer- 
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tilization. Their subsequent developments 
are, however, not parallel events. 

The primary endosperm nucleus divides 
soon after fertilization and by rapid succes- 
sive divisions forms an active growing endo- 
sperm within a short time. The zygote, on 
the other hand, usually undergoes a period 
of maturation before division starts. By this 
time there are already from several hundred 
to over a thousand nuclei in the endosperm. 
The latter may even have completed its 
growth entirely as in Fouquierta (Johansen, 
1936). Only rarely does the zygote divide 
concurrently with the primary endosperm 
nucleus and the few reports that the division 
of the zygote precedes that of the primary 
endosperm nucleus have either proven erro- 
neous or are doubtful (Brink and Cooper, 
1947). 


NUTRITION RELATIONS 


The endosperm not only has a decided ad- 
vantage in the time of development as com- 
pared with the embryo, but in their nutri- 
tional relationships also the endosperm 
occupies apparently an earlier phase than 
the embryo. 

The endosperm is dependent on the sporo- 
phytic tissues. In the nuclear type, the nu- 
cellus furnishes the nutrition for the rapid 
nuclear division and expansion of the endo- 
sperm. The cellular type of the endosperm 
develops in an ovule that has a much re- 
duced nucellus already absorbed by the 
megagametophyte. The endosperm develops 
absorbing haustorial cells and obtains nu- 
tritive materials from the conducting tissues 
in the funiculus. The large single-celled hau- 
storium in the helobial type has a similar 
absorbing function. 

The embryo depends in turn on the endo- 
sperm for nutrition. The endosperm is di- 
gested and absorbed during the growth of 
the embryo. After the cotyledons are formed, 
they digest their way through the endo- 
sperm and absorb it until it nearly disap- 
pears. Only remnants of the endosperm are 
usually left in the mature seed, the cotyle- 
dons becoming storage organs. In some spe- 
cies the endosperm persists as storage tissues 
while the cotyledons store little or no nutri- 
tive materials. 
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Recent studies on the cultivation of ex- 
cised embryos in vitro have shown that, dur- 
ing the early period of development of the 
embryo, there is an unique physiological 
relationship between embryo and mother 
plant through the endosperm. The mother 
plant is only indirectly host to the offspring 
through the medium of the endospermous 
tissue. Cultivation of very young embryos is 
extremely difficult and few investigators 
have succeeded in growing seedlings from 
them. The young embryo is, as stated by 
Brink and Cooper (1947), initially incapable 
of performing certain essential growth func- 
tions, and these functions are mediated for 
the embryo by the endosperm. 


CHROMOSOME NUMBER 


The endosperm of gymnosperms, since it 
is derived by continuous cell division of the 
haploid megaspore, is haploid in its chromo- 
some number. In the angiosperms, the endo- 
sperm is triploid, having a diploid set from 
the two polar nuclei and a haploid set from 
the male nucleus. The triploid endosperm is 
an unique structure characteristic of the 
angiosperms. Not only nothing comparable 
is found in the gymnosperms, but also in the 
ferns, the ‘‘fern-allies’”’, and the bryophytes 
as well. The triploid nature of the endosperm 
indicates that it is neither sporophyte tissue 
with 2n chromosomes, nor gametophyte tis- 
sue having n chromosomes. 

On chromosome number alone, there is no 
basis to homologize the so called endosperm 
of gymnosperms with the endosperm of an- 
giosperms. The two tissues are only similar 
in their function in nursing the developing 
embryo. This distinct product of syngamy 
must have a more fundamental and profound 
significance in the history of angiosperms 
than merely the provision of a nutritive tis- 
sue to the developing embryo. This may well 
be a collateral and incidental function, espe- 
cially as maternal sporophytic tissues are 
readily available to perform such a function. 

A phylogenetic interpretation of the alter- 
nation of generations in plants has been 
offered by Allen (1937). He considers that a 
regular alternation of generations in green 
and brown algae and possibly also in the 
ancestors of pteridophytes and of seed 
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plants, seems to have been established by a 
diploid duplication of the haploid genera- 
tion. While in long-cycled red algae, alterna- 
tion came about through duplication as well 
as transfer, the latter referring to the trans- 
ference of the post-zygotic phase from the 
haplont to the diplont. Among other things, 
he compares the extremely reduced haploid 
generation in the angiosperms with that of 
Fucus. The reduction series as represented 
in seed plants is compared with parallel 
series in algae. Allen’s interpretation, given 
in the light of some obvious genetic con- 
siderations, is a valuable contribution to a 
much neglected subject. However, he does 
not mention anything about the endosperm. 
Taking the latter into consideration, the life 
cycle of the angiosperms, following Allen’s 
argument, probably approaches more closely 
the red algae in general than other plant 
groups. 

GENETIC RELATIONS 

Genetically, the endosperm differs from 
the embryo in that it receives a double com- 
plement of inheritance from the megagame- 
tophyte. As a result of triple fusion, the 
angiospermic seed is unique in being geneti- 
cally a most diverse structure. The normal 
chromosome ratio between the maternal 
sporophytic tissues, the endosperm and the 
embryo is 2:3:2. The successful formation 
of the seed thus depends on the maintenance 
of the genetical balance of the three com- 
ponents. Seed collapse in interspecific hy- 
brids is generally believed as due primarily 
to embryo disfunction. However, recent 
studies, as summarized by Brink and Cooper 
(1947), have shown that impairment in de- 
velopment or death of the embryo is fre- 
quently due to the failure of the endosperm 
formation. Young embryos in abortive seeds 
with underdeveloped endosperm can some- 
times be excised and cultured artificially into 
seedlings (Sawyer, 1925; Werckmeister, 1937; 
Lenz, 1954). 

That the endosperm behaves genetically 
differently from the embryo can be further 
illustrated by the phenomenon known as 
xenia, namely, the effect of foreign pollen on 
visible characters of the endosperm, of which 
there are several examples in maize (Emer- 
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son et al., 1935). This is due to the fact that 
the two fertilizations occurring within a sip. 
gle megagametophyte occasionally involye 
participation of male nuclei from different 
pollen grains, a phenomenon called ‘hetero. 
fertilization” by Sprague (1932). 

Thus double fertilization actually involves 
two distinct processes which may occur ip. 
dependent of each other. There are ocea- 
sional cases of plump grains found among 
cereals without embryos. The immediate 
cause of these embryoless grains is assumed 
to be single fertilization whereby only the 
endosperm develops (Brink and Cooper, 
1947). All these observations show that both 
the genotype and phenotype of the endo- 
sperm are independent of the constitution of 
the enibryo with which it is associated. 


ENDOSPERM AND THE ORIGIN 
OF ANGIOSPERMS 


As the embryo is directly in the line of 
descent, it is necessarily the cardinal com- 
ponent of the seed. Nevertheless, it is now 
clearly demonstrated that the endosperm is 
primarily responsible for the maintenance of 
the continuity of the life cycle of the plant 
at the early seed stage. During this critical 
period, the embryo is dependent entirely on 
the endosperm for performing certain growth 
functions. 

Brink and Cooper (1947) are of the opin- 
ion that ‘‘the double complement of inheri- 
tance perceived by the endosperm from the 
maternal parent is an adaptation which fa- 
cilitates functioning of the endosperm in its 
intercalary position between mother plant 
and embryo. The secondary fertilization is 
thus interpreted as a method to confer on 
the tissue the physiological advantage in 
reproduction associated with the extreme re- 
duction of the female gametophyte’”’. 

Compared with the gymnosperms which 
have a massive megagametophyte readily 
available to nourish the embryo at the time 
of fertilization, the simple megagametophyte 
of angiosperms is in a decidedly disadvan- 
tageous position. As a device to compensate 
this deficiency, the endosperm performs the 
function very well. But the problem still 
left unexplained is the de novo appearance 
of this unique and complicated phenomenon 
of double fertilization and triple fusion. 
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As mentioned before, I am inclined to 
agree with Maheshwari (1948) in that the 
origin and development of the megagameto- 
phyte of angiosperms cannot be explained in 
tems of the gymnosperms. Similarly, the 
origin of the angiospermous endosperm, as 
attested by its many distinct characteristics 
discussed before, also cannot be sought 
among the gymnosperms. An historical ex- 
planation of the origin of the endosperm has 
never been offered. 
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Fig. 1.—Life cycle of an angiosperm. 


The triple fusion and the consequent tri- 
ploid condition of the endosperm, in my 
opinion, clearly indicate that it is an equiva- 
lent to the gametophytic and sporophytic 
generations. Morphologically, physiologi- 
cally, cytologically, and genetically as dis- 
cussed before, the endosperm is distinct from 
both the sporophyte and the gametophyte. 
In other words, the life cycle of angiosperms 
should be interpreted anew as constituting 
three instead of only two distinct phases, 
the third one represented by the endosperm 
(Fig. 1). 

While the endosperm and the embryo be- 
gin more or less simultaneously at the time 
of double fertilization, the precocious de- 
velopment of the endosperm, the strict de- 
pendence of the embryo on the latter in its 
early life, as well as the relative position of 
the two seem to suggest that the endosperm 
represents a slightly prior phase in their se- 
quence of development. 


From an evolutionary point of view, the 
origin of the angiospermous endosperm can- 
not be sought among the bryophytes, the 
ferns and the so called fern-allies, as well as 
the gymnosperms, for any comparable struc- 
ture is not found among these groups of 
plants, at least among all the living forms. 

On the other hand, among the algae and 
fungi, the life cycles of many plants involve 
three or more distinct phases, such as among 
the red algae and in many fungi. Sometimes 
two of the phases may develop almost simul- 
taneously. The life cycle of angiosperms is 
thus reminiscent of the situation common in 
the thallophytes. The fusion of the two polar 
nuclei is also a unique process but more or 
less similar conditions are also found in many 
of the algae and fungi, such as in thé forma- 
tion of teliospores in rusts (Uredinales) and 
chlamydospores in smuts (Ustiginales), 
where a binucleate condition eventually be- 
comes uninucleate. An exceptionally similar 
condition to triple fusion is found among the 
Florideae, where a diploid connecting cell is 
fused with a haploid axillary cell, though in 
this case the nuclei concerned are probably 
not actually united. (Fritsch, 1945). More- 
over, the most unique morphological feature 
of the endosperm, the large multinucleate 
body with the furrowing method of cell for- 
mation, also cannot be traced to the imme- 
diate lower groups of plants, but it occurs 
also only in some algae and fungi. It is espe- 
cially common in the development of the 
sporangia such as in the brown algae like 
in the Ectocarpales and the Laminariales 
and in fungi like in the Saprolegniales and 
the Mucorales. 

In my opinion, the origin of the endosperm 
has important bearings on the larger prob- 
lem of the origin of the angiosperms. It seems 
futile to seek the origin of angiosperms in 
some groups of plants that offer no clue to 
the origin of the endosperm. The evolution- 
ary significance of the endosperm deserves 
critical evaluation. The many distinct fea- 
tures mentioned above indicate relationships 
traceable from the angiosperms more or less 
directly toward the thallophytes but not 
through the ferns or gymnosperms. The 
angiosperms apparently represent a line of 
development parallel to that of the ferns 
and gymnosperms from a general algal an- 
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cestry, but not a derived group originated 
from any of the gymnosperms. 


CONCLUSIONS 


This paper is presented primarily to pro- 
pose a different approach for research to- 
ward the problem of the origin of angio- 
sperms. It calls attention to a neglected 
field of study that seems to offer great pos- 
sibilities. As yet our knowledge concerning 
the endosperm is very limited. With new 
developments in technique such as tissue 
culture and advancement in some fields of 
knowledge such as morphogenesis, physio- 
logical genetics, and others, the study of 
endosperm can be of great value in inter- 
preting the evolution and phylogeny of the 
plant kingdom. Lacking fossil evidence, dis- 
cussions at present on the origin of angio- 
sperms are still largely a matter of conjec- 
ture. To quote the words of the late Sir 
Albert Seward (1921), commenting on the 
origin of angiosperms, ‘‘While admitting our 
inability at present to do more than suggest 
possibilities, we may encourage research by 
speculation’’. 


SUMMARY 


To summarize, the following point of view 
is suggested as a working hypothesis toward 
the problem of the origin of angiosperms. 
The endosperm represents, in addition to the 
gametophytic and the sporophytic genera- 
tions, a third phase in the life history of the 
angiosperms, possibly the remnants or a 
much more reduced form of a formerly more 
elaborate structure. Since a similar structure 
is not found in the life histories of the gym- 
nosperms and other lower groups of plants, 
the origin of the angiosperms probably lies 
in some extinct groups of plants derived 
directly from the thallophytes. 
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PALEONTOLOGY—Woodringina, a new foraminiferal genus (Heterohelicidae) 
from the Paleocene of Alabama. ALFRED R. Lorsuicn, Jr., U. S. National 
Museum, and HELEN Tappan, U.S. Geological Survey. 


(Received January 7, 1957) 


In the course of investigations of the 
planktonic species of Foraminifera occur- 
ring in the Paleocene strata of the Gulf and 
Atlantic Coastal Plains, a distinctive and 
minute species was obtained from the Pine 
Barren member of the Clayton formation 
of Alabama. Although tiny, the relative 
abundance and distinctive characters of 
this species suggest that it may prove valu- 
able as an horizon marker for strata of early 
Midway age. These distinctive characters 
necessitate the proposal of both new generic 
and specific names to accommodate this 
form. 

Family HeTEROHELICIDAE Cushman, 1927 
Woodringina Loeblich and Tappan, n. gen. 


Type species.—W oodringina claytonensis Loeb- 
lich and Tappan, n. gen., n. sp. 

Test free, early stage with a single whorl of 
three chambers, followed by a biserial stage; 
chambers inflated; wall calcareous, radial in 
structure, finely perforate; aperture a low arched 
slit, bordered above by a slight lip. 

Remarks.—Woodringina, n. gen. differs from 
Tosaia Takayanagi in having a much reduced 
early coil consisting of a single whorl of three 
chambers, whereas Tosaia has an early trochoid 


stage followed by a triserial and finally a reduced 
biserial stage. 

It superficially resembles Heterohelix Ehren- 
berg, but has a reduced “triserial” stage and 
lacks the early planispiral stage of that genus. 
It has a low slitlike aperture instead of a high, 
arched, and open one. Chiloguembelina Loeblich 
and Tappan has a high narrow aperture bordered 
with lateral flanges, and the test is wholly bi- 
serial. 

The generic name is in honor of Dr.. Wendell 
P. Woodring in recognition of his work on the 
Tertiary stratigraphy and paleontology and for 
his encouragement of micropaleontological stud- 
ies in the Caribbean area. 


Woodringina claytonensis Loeblich and Tappan, 
Nn. sp. 


Figs. 1, a-d 


Test free, tiny, flaring rapidly; early stage 
with a single whorl of three chambers (reduced 
“‘triserial’”’), commonly followed by three, or more 
rarely up to five, pairs of biserial chambers, the 
plane of biseriality slightly twisted in develop- 
ment; chambers few in number, subglobular, in- 
creasing rapidly in size; sutures distinct, con- 
stricted; wall calcareous, finely perforate and 
very finely hispid; aperture a low, arched slit 





Fics. 1la-~d.—Woodringina claytonensis Loeblich and Tappan, n. gen., n. sp: la, Side view of holo- 
type, showing small test, appearing from this view to be biserial throughout; 1b, edge view, with speci- 


men slightly tilted to show asymmetrical low arched aperture; lc, opposite side, showin 


protruding 





third chamber above proloculus, which forms the reduced triserial stage of a single whorl, characteristic 
of this genus, and the later biserial stage; 1d, basal view, showing proloculus, single whorl of three 
chambered stage, and biserial later development. All X 280. Camera lucida drawings by Patricia Isham, 
scientific illustrator, U. S. National Museum. 








40 JOURNAL OF THE WASHINGTON ACADEMY OF SCIENCES 


bordered above by a slight lip, somewhat asym- 
metrical in position. 

Length of holotype 0.15 mm, greatest breadth 
0.12 mm. Other specimens range from 0.12 to 
0.22 mm in length. 

Remarks.—This_ species superficially resem- 
bles Tosaia hanzawai Takayanagi from the Plio- 
cene of Japan, but differs in being about one- 
third as large, in having a reduced “triserial”’ 
stage of three chambers, and better developed 
biserial stage, whereas the Japanese form has a 
trochoid whorl, followed by a triserial stage, and 


VOL. 47, No.2? 


only an oceasional specimen has the poorly de. 
veloped biserial stage. The chambers of the pres. 
ent species are also more inflated and sub. 
globular. 

Types and occurrence.—Holotype (U.S.N.M, 
P5685) from the Pine Barren member of the 
Clayton formation (Paleocene), blue-black mi- 
caceous clay exposed in road cut opposite small 
country store, 0.8 mile west of Alabama River 
bridge on Alabama State Highway 28, Wilcox 
County, Ala. Collected by Alfred R. Loeblich, 
Jr., July 1956. 





EMISSION SPECTRA OF ACTINIUM 


Detailed informatign about the configuration 
of electrons around the actinium nucleus has 
been obtained in a study of emission spectra of 
actinium recently completed by W. F. Meggers, 
chief of the National Bureau of Standards spec- 
troscopy laboratory. The results also establish 
that the elements following actinium in the 
periodic table form a series of “rare earths” 
analogous to the series that follows lanthanum.! 
The spectrograms were made by M. Fred and 
F. S. Tomkins of the Argonne National Labora- 
tory, and the actinium for the study was pro- 
duced at the Argonne laboratory by transmuting 
radium. 

Because of its low abundance, radioactive in- 
stability, and lack of commercial uses, actinium 
has never been concentrated in pure form from 
mineral sources. For a long time, therefore, little 
was known about its physical properties. The 
situation changed during the past decade when, 
after the discovery of nuclear fission and the 
construction of uranium piles, neutrons became 
available in sufficient quantities to produce 
ponderable amounts of any desired element by 
transmutation. Thus, several milligrams of 
actinium were made at the Argonne National 
Laboratory by bombarding radium with neu- 
trons, thereby transmuting radium of atomic 
number 88 and mass 226 (ggsRa”*) to actinium of 
atomic number 89 and mass 227 (g9Ac”"). 

Although actinium was artificially prepared 
primarily for chemical research, portions of the 
samples were loaned to physicists for investiga- 
tion of the optical emission spectra. Because the 
Argonne laboratory was fully equipped with 
devices for the safe handling of “hot’’ materials, 
the actinium spectra were photographed there; 
the spectrograms were then shipped to the 
National Bureau of Standards, where they were 
measured and interpreted. 

! For further technical details, see The emission 


spectra of actinium, by W. F. Meggers, M. Fred, 
and F. 8S. Tomkins, Journ. Res. NBS (in press). 


EARLIER STUDIES 


In 1899, André Debierne, assistant to Madame 
Curie, discovered a new chemical element in 
pitchblende. After chemically removing uranium, 
polonium, and radium, he found a residue 100,000 
times more radioactive than uranium. He called 
this new element actinium. 

After many -years of research in radioactivity 
it has been established that actinium occurs in 
nature only as the daughter of protactinium, 
which in turn results from the spontaneous decay 
(emission of alpha and beta particles) of the 
relatively rare isotope of uranium, 92U**—the 
isotope that produced the first atomic bomb. The 
half-life of actinium is only 22 years, and its 
unstable atoms quickly decay to a stable end 
product, actinium-lead (s2,Pb?). For this reason, 
the abundance of actinium in igneous rocks is 
only about 3 x 107" grams per metric ton, ie., 
3 parts in 10!°, 

About thirty years ago the quantum theory 
of atomic spectra had developed to the point 
where all atomic and ionic spectra could be inter- 
preted in terms of energy levels described by 
quantum numbers, and spectral terms were 
correlated with configurations of the outer 
(optical or valence) electrons. This provided a 
positive and practically unique method of deter- 
mining the electronic structure of any and all 
atoms, thus giving meaning to the periodic ar- 
rangement of the chemical elements that the 
Russian chemist D. Mendeléef had proposed in 
1869. The method could not be applied to 
actinium, however, until sufficient quantities of 
the pure element were available. 

In the modern periodic chart of the atoms, 
scandium, yttrium, lanthanum, and actinium 
‘ach occupy third place in the fourth, fifth, sixth, 
and seventh periods respectively. All have 3 
electrons in the outer, unfilled “shells” and, 
consequently, have similar chemical properties. 
In the language of the chemist, they are homolo- 
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gous trivalent elements. The emission spectra of 
sandium, yttrium, and lanthanum were de- 
seribed, interpreted, and published by the Na- 
tional Bureau of Standards between 1924 and 
1932. In each case it was found that the normal 
electron configuration includes one of type d.? 
This suggested that instead of 8 elements as in 
the two previous periods, the fourth, fifth, and 
sixth periods could contain at least 18 elements, 
since 10 electrons of type d are permitted by the 
Pauli exclusion principle. 

Although the spectra of scandium, yttrium, 
and lanthanum exhibited common features, as 
just indicated, the spectra of ionized lanthanum 
proved to be more complex than those of the 
other two elements. It was necessary to conclude 
that additional excited states of lanthanum are 
caused by the presence of electrons in f orbits, 
thus anticipating the firmer binding of type f 
electrons in the elements immediately following 
lanthanum in the periodic table. The presence of 
ftype electrons gives the 6th period a total of 32 
elements, since the exclusion principle permits 14 
electrons of that type to be added. The extra 14 
elements in period 6 are commonly called “rare 
earths” or “lanthanides.”’ 


METHOD AND RESULTS 


Although Bureau scientists were eager in 1932 
to investigate the spectra of actinium to see if 
they resembled those of lanthanum, it was 
necessary to wait until a sample of actinium was 
synthesized from radium and neutrons. For the 
present study, the Argonne spectroscopists made 
are and spark spectrograms of actinium by 
“burning”? one-milligram samples on silver elec- 
trodes and again on copper electrodes. The two 
kinds of electrodes were used so that any spectral 
lines of actinium that were masked by silver lines 
could be seen in the copper spectra, and vice 
versa. Two different excitations, are and spark, 
were employed in order to distinguish actinium 
lines (Ac I) emitted by neutral atoms from those 
(Ac II) belonging to single ionized atoms, or 
those (Ac ITI) that arise from doubly charged 
ions. More intense spectral lines were obtained, 
at the expense of reduction in the wavelength 
range that could be photographed, by the use of 
a diffraction grating with a “blaze”, i.e., with 
specially shaped saw-tooth rulings. 

Although blaze of grating and smallness of 
sample restricted the spectral observations to the 
visible and near ultraviolet regions, the data 
were adequate to reveal the principal features of 
the first three spectra of actinium. Wavelengths 
were measured and intensities estimated for 

* Literal symbols, s, p, d, f, stand for electrons 


having angular orbital momentum of 0, 1, 2, 3 
wits of h/2x, respectively. They correspond to 


, 


“subshelis’”’ in the older shell picture of the atom. 
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approximately 500 lines in the wavelength range 
from 2,062 to 7,887 angstroms. The measured 
wavelength of each line was first converted to 
the vacuum wavenumber (number of wavelengths 
per cm in vacuum), which is proportional to 
radiation frequency or atomic energy emitted 
per photon. Then constant differences between 
the wavenumbers were sought. In this way 
atomic energy levels were found from each of the 
spectra, and these levels could then be interpreted 
as spectral terms that arise from a specific electron 
configuration according to rules given by the 
quantum theory. 

Analysis of the spectra shows the ground state 
of Ac III to be (7s) 2804; that of Ac IT (7s?)'So; 
and that of Ac I is (6d 7s*)?Dy. Thus, it is shown 
that neutral actinium atoms, just like those of 
scandium, yttrium, and lanthanum, each have 
one d-type and two s-type electrons as valence 
bonds. Again, it is found that Ac II, like La II, 
is more complex than either Se II or Y II; and 
to explain the extra lines it is again necessary to 
conclude that, in excited states, electrons of type 
f as well as type p are present, though less tightly 
bound. This is the most spectacular result of the 
investigation. It shows that actinium introduces, 
in the 7th period, another group of 14 “rare 
earths” in which f-type electrons will be more or 
less firmly incorporated into the outer structure of 
the heavier elements: thorium, protactinium, 
uranium, neptunium, plutonium, ete. 

Between 1926 and 1946, there was much 
theoretical speculation’ about the first appearance 
of f-type electrons in the outer structure of 
neutral heavy elements. Most authorities con- 
tinued to regard thorium, protactinium, and 
uranium as homologs of hafnium, tantalum, and 
tungsten, respectively, which have only d and s 
electrons. In 1946, spectroscopic investigations 
of the first spectrum of uranium‘ were published 
which proved conclusively that the normal elec- 
tron configuration of uranium was f*d!s? (i.e., 
three f, one d, and two s electrons). Since that 
time no further information of this kind has been 
disclosed, but the present work on actinium 
spectra indicates that f-type electrons will appear 
only in highly excited states of Th I, and that the 
normal electron configuration of neutral thorium 
atoms will indeed be found to be d?s?. It seems 
probable that type f electrons will first be found 
in the normal configuration of protactinium 
atoms. 

2 Electron configurations of ‘‘rare earth’’ ele- 
——. by W. F. Meggers, Science 105: 514. May 
1947. 

‘Preliminary description and analysis of the 
first spectrum of uranium, by C. C. Kiess, C. J. 
Humphreys, and D. D. Laun, Journ. Res. NBS 37: 
57. July 1946. RP1729. The information in this 
paper was first made available in February 1944 to 
the Manhattan Project. 
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VOL. 47, No, ? 


ENTOMOLOGY .— Type specimens of mosquitoes in the United States National 
Museum: IV, The genus Culex (Diptera, Culicidae).! ALAN STONE, Entomology 
Research Branch, U. 8. Department of Agriculture, and Kenneru L. Knigap, 
Bureau of Medicine and Surgery, U. 8S. Department of the Navy? 


(Received December 20, 1956) 


The introductory remarks in the first 
paper of this series, particularly those on 
early, possibly questionable holotypes, also 
apply to this one. Following our treatment 
of nominal taxa requiring special attention, 
we present a list of those in the collection 
based on unique specimens or for which 
holotypes were clearly designated. 


Culex abominator Dyar and Knab, Smithsonian 
Mise. Coll. 52: 257. 1909. 


The lectotype from Plano, Tex., selected by 
King and Bradley (1937, p. 353), is in the col- 
lection. 


Culex (C.) acharistus Root, Amer. Journ. Hyg. 7: 
578. 1927. 


Both sexes were described, but there is only 
one type specimen in the collection now. This is 
a fragmentary male with the thorax and one leg 
on a pin and the terminalia on a slide. We select 
this specimen as lectotype. The data are: “Agua 
Limpa, Brazil, March 27, 1925. F. M. Root 
No. 64-1.” 


Culex (C.) aglischrus Dyar, Ins. Inse. Mens. 12: 
121. 1924. 


The syntypes were three females and three 
males selected from 80 specimens. These are in 
the collection and we select as lectotype a male 
bearing the labels “1904/B2/Barranquilla, Co- 
lomb./L. H. Dunn Coll. 1923/Type No. ——U. 
S. N. M.” The terminalia are on slide no. 1904. 


1 Earlier papers in this series are: 7, The genera 
Armigeres, Psorophora, and Haemagogus, Journ. 
Washington Acad. Sci. 45: 282-289. 1955; JJ, 
The genus Aedes, ibid. 46: 213-228. 1956; III, The 
genera Anopheles and Chagasia, ibid. 276-280. 
1956. 

2 Studies upon which this paper is based were 
conducted under an exchange of funds from the 
Office of Naval Research (Biological Science 
Division) to the Smithsonian Institution. The 
opinions or assertions contained here are the pri- 
vate ones of the writers and are not to be construed 
as Official or reflecting the views of the Navy De- 
partment or the Naval Service at large. 


Culex aikenit Dyar and Knab, Proc. U. 8. Nat. 


Mus. 35: 61. 1908. 


The three male syntypes are in the collection, 
all bearing the labels “Feb. 17, 08/J. Aiken 
Collector/Bred from larvae /F6 @ / from long 
syphon larva 17.2.08 / Type No. 11977 U.S.N.M. 
/ Culex aikenii D. & K.” We select one of these 
as lectotype. The terminalia of none of the 
specimens have been cleared. 


Lutzia allostigma Howard, Dyar, and Knab, 
Mosquitoes of North and Central America 
and the West Indies 3: 471. 1915. 


The original description gives no indication of 
the number of specimens in the type series, but 
lists 11 localities in Nicaragua and Panama with 
dates of collection and collectors for most of them. 
The type no. 14501 is given, but no specimens 
bear type labels, and only the name was entered 
in the type catalogue. Although a considerable 
number of topotypic specimens in the collection 
were with little doubt before the describers, there 
are only 13 specimens that agree in locality, date, 
and collector with the original data. We select as 
lectotype a male bearing the labels “149 / A. H. 
Jennings Collector / See Slide No. 592 / Las Cas- 
cadas, Canal Zone, Panama / Jan. 16, 08”. The 
terminalia are on slide No. 592 and this bears the 
number 149.8. The larval and pupal skins for this 
rearing number have been mounted on another 
slide. 


Culex (Mochlostyrax) alogistus Dyar, Ins. Inse. 
Mens. 6: 126. 1918. 


The specimen from Surinam that Rozeboom 
and Komp (1950, p. 87) accepted as lectotype is 
in the collection. These authors are in error in 
stating that Dyar selected a lectotype, but we 
consider Rozeboom and Komp to have selected 
it. The mounted terminalia, pinned adult, and 
associated larval skin are all part of the same 
lectotype, but the slide of the larval skin could 
not be found. 
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Culex amitis Komp, Ann. Ent. Soc. Amer. 29: 
333. 1936. 

Two male syntypes were originally stated to be 
deposited in the U.S. National Museum. We have 
found only the male terminalia of one specimen 
from Quiriquire, Venezuela, June 14, 1935, 
mounted on a slide. We select these terminalia as 
lectotype of the species. 


Culex (Choeroporpa) aneles Dyar and Ludlow, 
Military Surgeon 50: 63. 1922. 

This species was described from a male and a 
female syntype collected at Cardenas, Canal 
Zone, February 11, 1921. They are both in the 
collection, and we select as lectotype the male, 
mounted on a slide and bearing the label “Type 
No. 25069 U.S.N.M.” 


Culex anips Dyar, Ins. Insc. Mens. 4: 48. 1916. 


This species was described from a pair of 
specimens from San Diego, Calif., and assigned 
type no. 20304. These specimens are in the col- 
lection, and we select as lectotype the male with 
terminalia mounted on slide no. 747. 


Culex (Melanoconion) antillum-magnorum Dyar, 
Mosquitoes of the Americas: 344, 1928. 


Three of the four male syntypes are in the col- 
lection, the one numbered Pazos 786 not having 
been found. We select as lectotype the one 
bearing the labels “‘416 / Slide 785 / Cotype No. 
40778 U.S.N.M.” This was collected by J. H. 
Pazos at San Antonio de los Bafios and the 
terminalia are mounted on slide no. 785. 


Culex apateticus Howard, Dyar, and Knab, Mos- 
quitoes of North and Central America and 
the West Indies 3: 321, 1915. 


This species was described from an unstated 
number of males and females and assigned type 
no. 12707. According to the type catalogue there 
were eight specimens, and according to the origi- 
nal description these were collected by A. H. 
Jennings at Tabernilla, Canal Zone, December 12, 
1908, and Upper Pequini River, March 27, 1909. 
There are six specimens with Jenning’s numbers 
in the collection bearing the label “Type no. 
12707 U.S.N.M.” Three ‘are numbered 498 and 
were collected at Porto Bello, February 19, 1909, 
and are therefore not of the type series; two bear 
the number 454 and were collected at Tabernilla, 
December 15, 1908. Since Jennings’ notes show 
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no collections made on December 12, we can 
assume that the date was incorrectly transcribed 
and that these are the Tabernilla types. One 
specimen is numbered 522 and was collected on 
the Upper Pequini River, March 27. Since this 
specimen is a male bearing exact original data, we 
select it as lectotype. The terminalia are on slide 
no. 512. 


Culex (Microculex) aphylactus Root, Amer. Journ. 
Hyg. 7: 584. 1927. 


This species was described from one male and 
two females, but the only type material in the 
collection consists of the male terminalia on a 
slide. The data are “Rio Soberbo, Brazil, May 1, 
1925, F. M. Root No. 79.” Weselect this fragment 
as lectotype of the species. 


Culex aseyehae Dyar and Knab, Ins. Insc. Mens. 
3: 112. 1925. 


The syntypes consist of one female and three 
males. We select as lectotype a male labeled 
“RPI, New Providence, Bahamas 1915 / Collec- 
tion Dr. H. G. Dyar / Slide 748 / Type No. 19978 
U.S.N.M.” The terminalia are on slide no. 748. 


Culex badgeri Dyar, Ins. Insc. Mens. 12: 125. 
1924. 

The syntypes are a male and a female, and we 
select the male as lectotype. This bears the labels 
“1945 / 34A / Bakersfield, Cal. Jan. 29, 1924 / 
C. K. Badger / Type No. —— U.S.N.M.” The 
terminalia are on slide no. 1945. 


Culex bahamensis Dyar and Knab, Journ. New 
York Ent. Soc. 14: 210. 1906. 

This species was described from larvae only, 
collected in the Bahamas by T. H. Coffin. No 
adults were reared. No material in the collection 
is marked as type, but there are four larvae on 
one slide labeled “‘bahamensis Coffin.” There is no 
other larval material from the Bahamas in the 
collection, and so we think that this is, with little 
doubt, the original material, and we select the 
larva nearest the label as lectotype. 


Culex basilicus Dyar and Knab, Proc. Biol. Soc. 
Washington 19: 169. 1906. 

The five syntypes are in the collection, all 
bearing the labels “Trinidad W.I. / F. W. Urich 
Collector / Type No. 10021 U.S.N.M.” Although 
only the female and larva were described, one of 
the syntypes is a male. We select as lectotype 
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the female bearing the additional labels ‘26-10 / 
Culex basilicus D. & K. Type.” Since there are 
two specimens labeled 26-10, it is not possible to 
establish the larval skin of the lectotype, nor has 
one bearing this number been found. 


Culex bastagarius Dyar and Knab, Proc. Biol. 
Soc. Washington 19: 170. 1906. 


It is not entirely clear from the original descrip- 
tion whether this is based on a single male from 
Laventille, Trinidad, or also on two others from 
Arima, Trinidad. Only the first one bears a type 
label, and to establish this specimen as type 
without question we select it as lectotype. 

Fragments of a larval skin of this specimen are 
on one slide and the terminalia are on slide no. 
275. a 


Culex bidens Dyar, Ins. Inse. Mens. 10: 190. 1922. 


The five syntypes bear the labels “Rosario 
Bolivia (L. Rocagua) Wm. M. Mann / Mulford 
Biological Exploration 1921-22 / Nov. 1921 / 
Type No. 25760 U.S.N.M.” The single male 
bears the additional labels “1687 / Culex bidens 
Dyar Type.” We select as lectotype this male, 
with terminalia on slide no. 1687. 


Culex (Isostomyia) bifoliata Dyar, Ins. Insc. 


Mens. 10: 94. 1922. 


The four syntype males are in the collection. 
We select as lectotype the one bearing the labels 
“Miraflores, C.Z., Pan. 1921 / Dee. 15 / J. B. 
Shropshire Collector / 1644 / Type No. 25254 
U.S.N.M.” The terminalia are on slide no. 1644. 


Culex (Carrollella) bihaicolus Dyar and Nujfiez 
Tovar, Notas Sobre Nuevos Dipteros Hema- 
tofagos de Venezuela, Maracay: 4. 1927. 


This species was described from an unstated 
number of specimens of both sexes collected by 
Nunez Tovar in the flowers of Heliconia bihai 
in July 1927 at Ocumare de la Costa, Venezuela. 
There are four specimens in the collection, labeled 
“Maracay, Aragua, Venezuela VII.5.1927 M. 
Nufez Tovar Coll. Bihai.” Since these are not 
topotypic and since the only specimen from 
Ocumare de la Costa was collected August 12, we 
must assume that the syntype series is not in the 
collection. It is probable that these four speci- 
mens were labeled following the second publica- 
tion of the name in English (Dyar and Nujfiez 
Tovar, 1928, p. 91). 
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Micraedes bisulcatus Coquillett, Proc. Ent. So¢. 
Washington 7: 185. 1906. 

Two syntypes are in the collection, one male 
and one female, bearing the labels “Guadcloupe, 
W.I. July / Aug. Buseck Collector / Type No, 
8291 U.S.N.M.,” the male syntype from Santo 
Domingo not having been found. We select as 
lectotype the male bearing the additional! labels 
“82.3 / 1648 / Micraedes bisulcatus Coq.,” with 
terminalia on slide no. 1648 and the larval and 
pupal skins on a second slide. 


Culex bonneae Dyar and Knab, Ins. Insc. Mens, 
7: 3. 1919. 

The two males and three female syntypes are 
in the collection, all labeled “3 / Paramaribo 
Dutch Guiana Mrs. J. Bonne-Wepster / Culex 
palus? Theobald / Type No. 21646 U.S.N.M.” 
We select as lectotype the male with terminalia 
on slide no. 882. Five larval and two pupal skins 
of this series (no. 3) are mounted together on a 
slide. 


Culex (Carrollia) bonnet Dyar, Ins. Insc. Mens, 9: 
155. 1921. 

Dyar proposed this as a new name for what 
Dr. and Mrs. Bonne determined as iridescens 
Lutz in Surinam. He attached the U. 8. N. M. 
type no. 24862 to a male and two females col- 
lected by Mrs. Bonne-Wepster in Surinam. One 
female bears the label “Carrolla iridescens Lutz” 
in Mrs. Bonne’s hand. The male has had the 
terminalia clipped but no slide has been found 
bearing them. However, we select this male as 
lectotype, hoping that the terminalia slide will 
eventually be found in the collection. 


Culex (Choeroporpa) borinqueni Root, Amer. 
Journ. Hyg. 2: 400. 1922. 

This species was described from an unstated 
number of males, females, and larvae from Rio 
Piedras, Martin Pena, and Aguirre, Puerto Rico. 
There is a male and a female labeled type in the 
collection, and we select as lectotype the male, 
bearing the labels “Rio Piedras, Porto Rico, 
July 7, 1921 F. M. Root / Culex (Choeroporpa) 
borinquenit Root 1922 Type @.” The terminalia 
have not been mounted. 


Lutzia brasiliae Dyar, Ins. Inse. Mens. 11: 67. 
1923. 

The syntypes consist of one male and one 

female collected by A. Lutz in So Paulo, Brazil. 
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We select as lectotype the male, with terminalia 
on slide no. 1778. 


Culex brehmet Knab, Proc. Biol. Soc. Washington 
29: 161. 1916. 

The published type number of this species is 
20411, and there are in the collection 13 specimens 
(of an original 15), each bearing the label “Type 
No. 20411 U.S.N.M.” Only one specimen bears 
the locality label, which is ‘““Newark, N. J. 12. 
VI. 1916 H. H. Brehme.”’ The original locality is 
given as Laurence Harbor, Middlesex County, 
New Jersey, and the specimens emerged from 
pupae April 29 and 30, 1916. There are no speci- 
mens in the collection bearing the original pub- 
lished data, but perhaps the specimens were 
labeled before Knab received the correct data on 
the material, which had been sent to him in 
June, and when he did get the field notes and 
rearing data he did not correct the label on the 
specimen. We believe that this can be considered 
the type series, and we select as lectotype the 
female, with the locality label cited above and 
the label “Culex brehmet Knab. Types.” 


Culex caraibeus Howard, Dyar, and Knab, Mos- 
quitoes of North and Central America and 
the West Indies 3: 257. 1915. 

The syntype series consists of four females, 
each bearing the labels “59 / Barbados, W. I. 
July / Aug. Buseck Collector / Type No. 12207 
US.N.M.” Two other specimens bear the same 
labels except for the type label. We select as 
lectotype the specimen bearing the additional 
label, “Culex caraibeus D. & K. Type.” Although 
the larva was described, there are no larval skins 
individually associated with the specimens. 


Culex carcinophilus Dyar and Knab, Journ. New 
York Ent. Soc. 14: 220. 1906. 

This species was described from larvae col- 
lected from crab holes near Santo Domingo City 
by Buseck (nos. 89 and 94). We select as lectotype, 
larval skin no. 89.3 with associated pupal skin 
and male. 


Culex carmodyae Dyar and Knab, Journ. New 
York Ent. Soc. 14: 210. 1906. 

This species was described from larvae only, 
collected in two localities in San Domingo. These 
are represented by Busck numbers 88 and 151. 
There are five specimens bearing these numbers 
in the collection, two males and three females, but 
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the larval skins of only two of the females have 
been found. We select as lectotype larval skin no. 
151.2. The associated pupal skin and female are 
also lectotypic. The larva was collected in a slow 
running water course in the San Francisco Moun- 
tains, Santo Domingo, West Indies, September 
28, 1905. 


Mochlostyrax caudelli Dyar and Knab, Journ. 
New York Ent. Soc. 14: 224. 1905. 

This species was described from larvae col- 
lected by Busck (no. 47) at Arima, Trinidad, 
June 15, 1905. There are six adults of this series 
(no. 47) in the collection. None of them is asso- 
ciated with a larval skin, but there is a slide with 
two larval skins and one larva, and we select as 
lectotype the larval skin farthest from the label. 


Culex (Choeroporpa) cenus Root, Amer. Journ. 
Hyg. 7: 591. 1927. 

Root refers to this as a common species with 
males bred from several places, but there is only 
one male, bearing the labels ‘“‘Type No. 40527 
U.S.N.M. / Magé, Brazil June 21, 1925, No. 
115-1 / Culex (Choeroporpa) cenus Root. Type.” 
We select this male, with terminalia on a slide, as 
lectotype. 


Culex (C.) chidesteri Dyar, Ins. Inse. Mens. 9: 
117. 1921. 

The two male syntypes are in the collection, 
bearing the labels “Colon Hosp. Screen, Pan. 
June 24, 1921 / W. F. Chidester Coll. /Thru 
James Zetek / Type No. 24716 U.S.N.M.” We 
select as lectotype the one with the additional 
labels “1520 / Culex chidesteri Dyar Type” 
with terminalia on slide no. 1520. 


Culex chryselatus Dyar and Knab, Ins. Insc. 
Mens. 7: 5. 1919. 

The one male and two female syntypes are in 
the collection, all labeled ‘23 / Paramaribo 
Dutch Guiana Mrs. J. Bonne-Wepster / Type 
No. 21647 U.S.N.M.” We select as lectotype the 
male with terminalia on slide No. 885. There are 
a number of larval and pupal skins, at least one of 
them from the original series, but they are not 
individually associated with the adult specimens. 


Culex chrysonotum Dyar and Knab, Proc. U. S. 
Nat. Mus. 25: 57. 1908. 

The lectotype (male terminalia slide) selected 

by Rozeboom and Komp (1950, p. 88) is in the 
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collection. The pinned specimen from which these 
terminalia came is also lectotypic. The type data 
are “Ancon, C. Z., Pan., Aug. 14, 1908.” 


Culex comitatus Dyar and Knab, Proc. Ent. Soc. 
Washington 11: 35. 1909. 


The only specimens bearing type labels or 
entered in the type book are three males and 
three females. We select as lectotype the male 
labeled “Nat. City June 3 / Dyar & Caudell / 
See Slide No. 374 / Type No. 12201 U.S.N.M.” 
The terminalia are on slide no. 374. 


Culex conservator Dyar and Knab, Journ. New 
York Ent. Soc. 14: 221. 1906. 


The original material of this species, described 
from larvae only, was collected at St. Joseph, 
Trinidad, by Busck (no. 13) as well as other 
localities, but specimens other than those of 
series no. 13 were doubtfully determined by the 
authors. There are eight adults reared from this 
collection. We select as lectotype larval skin no. 
13.12 with associated pupal skin on the same 
slide and associated male with terminalia un- 
mounted. 


Culex conspirator Dyar and Knab, Journ. New 
York Ent. Soc. 14: 217. 1906. 


This species was described from larvae col- 
lected at Almoloya, Mexico, and Las Loras, near 
Puntarenas, Costa Rica. No larval material from 
Las Loras has been found and only a few skins 
from Almoloya, although there are 20 adults of 
the Almoloya series. We select as lectotype larval 
skin No. 312f, with which is associated a pupal 
skin and a female that emerged July 24, 1905, 
and was labeled as type by Dyar. 


Culex consternator Dyar and Knab, Proc. U. S. 
Nat. Mus. 35: 59. 1908. 


Thirty-five of the 39 syntypes are in the col- 
lection, a male and two females being labeled as 
types. We select as lectotype the male with ter- 
minalia unmounted. This is no. 429.1 of Knab’s 
notes, and was reared from a larva collected at 
Cérdoba, Veracruz, Mexico, March 7, 1908. 


Culex (Choeroporpa) corentynensis Dyar, Ins. 
Inse. Mens. 8: 65. 1920. 


The lectotype (slide of male terminalia) from 
Surinam selected by Rozeboom and Komp (1950, 
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p. 89) is in the collection. The pinned adult from 
which the terminalia came is also lectotypic. 


Culex coronator Dyar and Knab, Journ. New York 
Ent. Soc. 14: 215. 1906. 


This species was described from many larvae 
collected in Trinidad, Mexico, Guatemala, | 
Salvador, and Costa Rica. We select as lectotype 
larval skin No. 7.2 collected in St. Joseph, Trini. 
dad, June 12, 1905, by August Busck. Associated 
with this is the pupal skin and an intact male 
reared from it, also lectotypic. 


Mochlostyrax cubensis Dyar and Knab, Joumn. 
New York Ent. Soc. 14: 225. 1906. 


This species was described from badly damaged 
larvae eollected in Havana, Cuba. There are five 
adults in the collection, but they are not individ- 
ually associated with larval skins. No original 
larval material has been found; so we assume 
that all the svntypic material is lost. 


Culex (Choeroporpa) curryi Dyar, Ins. Insc, 
Mens. 14: 112. 1926. 


This species was described from a male anda 
female from Panama. We select as lectotype the 
male mounted whole on a slide. It was collected 
in the Mojinga River Swamp, April 20, 1926, by 
D. P. Curry. 


Culex daumastocampa Dyar and Knab, Proc. 
U.S. Nat. Mus. 36: 58. 1908. 


The three syntypes are in the collection, two of 
them bearing type labels. We select as lectotype 
the only male, labeled “135.4 / A. H. Jennings 
Collector / Type No. 11967 U.S.N.M. / See Slide 
No. 402.”’ The terminalia are on slide no. 402, and 
fragments of the larval skin on another slide. 


Culex daumasturus Dyar and Knab, Journ. New 
York Ent. Soc. 14: 220. 1906. 


This species was described from larvae col- 
lected by Busck (no. 43) in leaf sheaths of a 
century plant on the pitch lake at La Brea, 
Trinidad. There are two pinned adults, one with 
an associated larval and pupal skin, of this series 
(no. 43). The larval skin is extremely fragment- 
ary, but it is the only larval specimen available 
for lectotype designation, and therefore we 90 
designate it, the fragmentary pupal skin and 
reared female also being lectotypic. 
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Phalangomyia debilis Dyar and Knab, Ins. Insc. 
Mens. 2: 58. 1914. 


In describing this species, the authors refer to 
“Types and paratypes in the U. S. National 
Museum”, etc. There are nine females and nine 
males in the collection, one female being labeled 
as type, and one male as allotype, and the re- 
mainder as paratypes. Each bears the label 
‘Matucan, Peru, June-July 1913. 7300 ft. C. T. 
Brues.” The “type” is in poor condition, with 
damaged thorax, one leg and one wing only 
remaining. Since the authors did not select a 
holotype or select a sex for the type in the original 
publication, we feel that it is permissible to 
slect as lectotype one of the “paratype” males, 
with terminalia and three legs mounted on slides 
numbered 597 and 598. 


Culec deceptor Dyar and Knab, Smithsonian 
Mise. Coll. 52: 257. 1909. 


The two female and one male syntypes of this 
species are in the collection, all bearing the labels 
“Ft. White, Fla. H. Byrd / Type No. 32104 
US.N.M.” We select as lectotype the male with 
terminalia on slide no. 346. 


Culex declarator Dyar and Knab, Journ. New 
York Ent. Soc. 14: 211. 1906. 


This species was described from larvae col- 
lected in Trinidad (Busck no. 21). The collection 
contains two larval skins, two pupal skins, frag- 
ments of another of each, a female in balsam, and 
apinned male of this series. We select as lectotype 
larval skin 21.1 with associated pupal skin and 
male. The male was labeled as type by Dyar, and 
the terminalia are on slide no. 268. 


Culec decorator Dyar and Knab, Journ. New 
York Ent. Soc. 14: 218. 1906. 


We have been unable to find any original 
material of this species, which was described from 
larvae that were brought to Washington alive 
but failed to complete their development. This 
material seems to have been from Busck lot no. 
53, but no specimens have been found with this 
number. 


Culex (Choeroporpa) degustator Dyar, Ins. Insc. 
Mens. 9: 39. 1921. 


This species was described from two males, 
both in the collection. We select as lectotype the 
one labeled “Scott, Ark. 11 Aug. 09 / J. K. Thi- 
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bault Coll. / 1333 / Type No. 23833 U.S.N.M. / 
Culex degustator Dyar Type.” The terminalia are 
on slide no. 1333. 


Culex derivator Dyar and Knab, Journ. New York 
Ent. Soc. 14: 216. 1906. 


This species was described from a larva or 
larvae collected at Cérdoba, Mexico, by Knab. 
No adults were reared and no type !arvae have 
been found. 


Culex dictator Dyar and Knab, Smithsonian Misc. 
Coll. 52: 255. 1909. 


The one female and five male syntypes are in 
the collection, and we select as lectotype a male 
bearing the labels “75.1 / Dominica, W. I. July / 
Aug. Busck Collector / Type No. 12099 
U.S.N.M.” The terminalia and larval skin of this 
specimen are on one slide. 


Culex (Phalangomyia) diplophyllum Dyar, Amer. 
Journ. Hyg. 9: 509. 1929. 


For this species Dyar wrote, “Types, two 
males, paratypes three males and sixteen females, 
Verrugas Canyon, Lima, Peru, April 5, 1928 
(R. C. Shannon).”’ Nineteen of these specimens 
are in the collection, 6 males and 13 females. It is 
evident that Dyar miscounted the number of 
males. All the specimens bear red type labels, 
without number, but two males have “Type” 
written in the space for the number. We can 
assume that these are the two male “types” 
selected by Dyar, and we select as lectotype the 
one with terminalia on slide no. 2398. 


Culex (Mochlostyrax) distinguendus Dyar, Mos- 
quitoes of the Americas: 305. 1928. 


The lectotype (slide of male terminalia) from 
Mojinga Swamp, Panama, selected by Rozeboom 
and Komp (1950, p. 89), is in the collection. The 
pinned specimen from which these terminalia 
came is also lectotypic. 


Culex divisior Dyar and Knab, Journ. New York 
Ent. Soc. 14: 222. 1906. 


The type series of this species, which was 
described only by key characters and a figure of 
the larva, consisted of specimens reared by Urich 
in Trinidad (B15). Ten adults of this series are 
in the collection and a number of fragmentary 
larval and pupal skins. The larval material is in 
such poor condition that selection of a lectotype 
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is of questionable value, but we select the frag- 
mentary larval skin B15-6 with which is associ- 
ated fragments of a pupal skin and an intact 
male, labeled by Dyar, “Culex divisor (sic) D & 
K. Type.” 


Culex (Melanoconion) dunni Dyar, Ins. Insc. 
Mens. 6: 123. 1918. 


The two syntypes, one of each sex, bear the 
labels “Mandingo R., Pan. C-93 L. H. Dunn / 
Type No. 21714 U.S.N.M.” We select as lecto- 
type the male, with terminalia on a slide. 


Culex duplicator Dyar and Knab, Smithsonian 
Misc. Coll. 52: 258. 1909. 


The four male and one female syntypes are in 
the collection, all béaring the labels “S Frnesco 
Mts. St. Domingo, W. I., Sept. 05 / Aug Busck 
Collector / Type No. 1211 U.S.N.M.” We select 
as lectotype the male with terminalia on slide 
no. 740. 


Culex (Choeroporpa) dysmathes Dyar and Ludlow, 
Ins. Insc. Mens. 9: 47. 1921. 


All but one of the 14 syntypes are in the col- 
lection. We select as lectotype the male bearing 
the labels “1346 / Cativa, Pan. Oct. 19, 1920 / 
thru Dr. C. 8. Ludlow / Type No. 23943 
US.N.M. / Culex (Choeroporpa) dysmathes D. & 
L. Type.” The terminalia are on slide no. 1346. 


Culex educator Dyar and Knab, Journ. New York 
Ent. Soc. 14: 217. 1906. 

This species was described from larvae col- 
lected near the Aranjuez River near Puntarenas, 
Costa Rica, by Knab (no. 337). Since no isolations 
were made, the six adults reared from the series 
are not individually associated with their larval 
or pupal skins. A mass of broken larval skins and 
one larva on one slide are all the larval material 
of the type series in the collection. We do not 
select a lectotype, because the whole larva is in 
poor condition, and no larval skin is complete. 


Culex egberti Dyar and Knab, Journ. New York 
Ent. Soc. 15: 214. 1907. 

This species was described from three females, 
all in the collection, from Warner’s Camp, North 
Shore, Lake Okeechobee, Fla., March 1906, J. H. 
Egbert Collector. One bears the red type label 
No. 10876, one bears the label in Knab’s hand, 
“Culex egberti D. & K. Type,” and the third is 
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labeled “egberti.”” We select as lectotype the firy 
of these, which is the least rubbed. 


Culex (Choeroporpa) egcymon Dyar, Ins. Inge 
Mens. 11: 68. 1923. 


The syntypes consist of a male and foy 
females collected at Tabernilla, C. Z., Panam, 
May 2, 1907, by A. Busck. These are in th 
collection, and we select as lectotype the mal 
with three legs dry mounted and the rest on slic 
no. 1780. 


Culex (Transculicia) eleuthera Dyar, Ins. Inge. 
Mens. 5: 184. 1917 [1918]. 


The four syntypes are in the collection, ali 
bearing the labels “Gov. Harbor, Bahamas 03 
T. H. Coffin Coll. #19 / Type No. 2157 
U.S.N.M.” We select as lectotype the intact male 
bearing the label “Culex (Transculicia) eleuthern 
Dyar Type.” 


Culex elevator Dyar and Knab, Journ. New York 
Ent. Soc. 14: 217. 1906. 

This species was described from larvae col- 
lected at Puerto Limén, Costa Rica, by Knab 
(No. 355). It was stated that adults were not 
bred, but there are four adults from this series, 
one female being labeled as type. Larval skin 
355a is associated with the specimen labeled type. 
We select this larval skin, with head capsule 
missing, and the associated pupal skin, and reared 
female as lectotype of the species. 


Culex elocutilis Dyar and Knab, Smithsonian 
Mise. Coll. 52: 255. 1909. 


The type series consisted of two specimens 
from Coscajar River, Porto Bello Bay, Panama. 
These specimens are in the collection, each bear- 
ing the labels “339. / Type No. 12051 U.S.N.M.” 
The female is labeled “Culex elocutilis D. & K. 
type,” and the male “elocutilis”’ and “See Slide 
No. 340.” We select as lectotype the male, with 
terminalia on slide no. 340. 


Culex equivocator Dyar and Knab, Journ. New 
York Ent. Soc. 15: 203. 1907. 


The five females and three male syntypes 
(Busck no. 49) are in the collection, a male anda 
female being labeled as types. We select as lecto- 
type the intact male bearing the labels ‘49.10 
Tabernilla, Canal Zone, Panama / Collected by 
August Busck / Type No. 10873 U.S.N.M.” 
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(Culex eremita Howard, Dyar, and Knab, Mosqui- 
toes of North and Central America and the 
West Indies 3: 261. 1915. 


There are three syntypes, a male and two fe- 
males, in the collection. We select as lectotype 
the male bearing the labels “94.7 / St. Domingo 
W. I. Aug / Aug. Busck Collector / Type No. 
12798 U.S.N.M. / See Slide No. 398 / eremita.” 
The terminalia are on slide no. 398. 


Mochlostyrax erraticus Dyar and Knab, Journ. 
New York Ent. Soc. 14: 224. 1906. 

This species was described from larvae only, 
collected by Dupre at Baton Rouge, La. King and 
Bradley (1937, p. 348) refer to a slide of one 
larval skin in the National Museum labeled 
“Culex erraticus D. & K. Dupre.” Such a slide is 
in the collection, but it includes three larval skins. 
We select as lectotype the skin nearest the label. 


Culex erythrothorax Dyar, Proc. U. 8. Nat. Mus. 
32: 124. 1907. 


This species was described from 80 specimens 
collected in California. One female only bears a 
type label, and this we consider the holotype. The 
labels on it are ““Nigger Slough, June 6. 06 / Dyar 
& Caudell / Type No. 10009 U.S.N.M. / Culex 


erythrothorax Dyar Type.” 


Culex eumimetes Dyar and Knab, Proc. U.S. Nat. 
Mus. 35: 61. 1908. 


The 10 syntypes are in the collection, a male 
and a female being labeled as types. We select as 
lectotype the male, bearing number 437.6, with 
terminalia unmounted. 


Culex (Choeroporpa) evansae Root, Amer. Journ. 
Hyg. 7: 593. 1927. 

The original material consisted of specimens 
reared from larvae collected in two places. The 
collection contains only two of the original speci- 
mens, both from Magé, Brazil, February 26, 1925, 
F. M. Root (No. 34). Both have U.S.N.M. type 
labels, but only the male is labeled “type” by 
Root. Larval and pupal skins of these two speci- 
mens are on one slide, and so it is impossible to 
determine with certainty which larval skin is 
associated with the male. We select the male, 
with terminalia on slide no. 34a as lectotype of 
the species. 

Rozeboom and Komp (1950, p. 91) selected as 
leetotype a slide No. 30-1 from Magé, February 


STONE AND KNIGHT: MOSQUITOES. IV 49 


26, 1925. This was apparently an error in tran- 
scription of the number, since Root’s No. 30-1 
was from Porto das Caixas, Brazil, February 24, 
1925, and is one of the syntypes of C. exedrus 
Root. The two slides are adjacent in the type 
slide collection, which presumably accounts for 
the error. 


Culex (Melanoconion) exedrus Root, Amer. Journ. 
Hyg. 7: 580. 1927. 

Both sexes were described, but only a male of 
the type series is in the collection. This bears the 
data “Porto das Caixas, Brazil, Feb. 24, 1925, 
F. M. Root No. 30-1.” The head is missing and 
the terminalia are on a slide. We select this speci- 
men as lectotype. 


Culex exilis Dyar, Ins. Inse. Mens. 12: 127. 1924. 


Only one of the two original male syntypes is 
in the collection. This bears the labels ‘“Vladi- 
vostok, Siberia, Cockerell 1923 / 1950 / Type 
No. —— U.S.N.M.” The terminalia are on slide 
no. 1950. We select this specimen as lectotype. 


Culex extricator Dyar and Knab, Journ. New York 
Ent. Soc. 14: 211. 1906. 

This species was described from larvae col- 
lected at Cedros, Trinidad, by Busck (no. 27). 
The only adult in the collection under inflictus 
(= extricator) of the original series is a female 
(No. 27xx) labeled “Culex extricator D. & K. 
Type.” The larval skin of this specimen is in 
very poor condition, with the last abdominal 
segments and air tube missing. There are two 
larvae on a slide and other skins, pupae, and 
larvae in alcohol. Since all the material is in 
poor condition and of questionable identity, we 
do not feel justified in selecting a lectotype. 


Culex factor Dyar and Knab, Journ. New York 
Ent. Soc. 14: 212. 1906. 

This species was described from larvae col- 
lected in four localities in Mexico. We select as 
lectotype larval skin no. 296s, collected by Knab 
at Tehuantepec, Oaxaca, Mexico, July 3, 1905. 
With it are associated the pupal skin and male, 
the skins and the male terminalia being on slide 
no. 234. 


Culex falsificator Dyar and Knab, Smithsonian 
Misc. Coll. 52: 257. 1909. 


There are seven females and one male in the 
collection, all bearing the labels “Havana Cuba / 
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10399.” Four of these specimens bear type labels. 
Since there were only seven original syntypes, it 
is not possible to say which of the four not labeled 
as type is not syntypic, and Dyar and Knab 
might have miscounted. We select as lectotype 
the single male with terminalia on slide no. 408. 


Culex federalis Dyar, Ins. Insc. Mens. 11: 187. 
1923. 

The syntypes are two males, both in the col- 
lection, with the terminalia of both mounted on a 
single slide. We select as lectotype the specimen 
with terminalia mount no. 1821. The data are 
“Regino Balzanario, Xochimileo, D. F. Mex. 
1923.” 


Culex (Neoculex) fidelis Dyar, Ins. Insc. Mens. 8: 
180. 1920. 


Three of the four syntype males are in the col- 
lection, bearing the labels ‘‘Los Bafios, P. I. 28. 
VII.1915 / Type No. 23720 U.S.N.M.” We 
select as lectotype the specimen bearing Dyar’s 
determination and type label with terminalia on 
slide no. 1309. 


Mochlostyrax floridanus Dyar and Knab, Proc. 
Biol. Soc. Washington 19: 171. 1906. 


This species was described from larvae only 
collected at Estero, Fla., by J. B. Van Duzee. No 
specimens have been found bearing the type no. 
10025 given by Dyar and Knab. There is one 
larval skin labeled “Culex pilosus D. & K.” 
mounted since Dyar’s time, that bears original 
data, but one cannot be certain that it is one of 
the type specimens of floridanus. In the absence 
of specimens labeled as the type series, we must 
assume that no material is available for lectotype 
designation. 


Culex fragilis Ludlow, Journ. New York Ent’ 
Soc. 11: 142. 1903. 


The male and female were described from Oras, 
Samar, Philippine Islands. There are 18 speci- 
mens in the collection bearing unnumbered type 
labels, one male being labeled “Culex fragilis 
Ludlow, Types, Oras, Samar, P. I., Aug. 6, 02... 
Presumably all are of the same collection. We 
select as lectotype this male, with terminalia on 
slide no. 45.ITX.10a. 


Oculiomyia fulleri Ludlow, Can. Ent. 41: 97. 1909. 


The syntypes consisted of several females col- 
lected at Parang, Mindanao, Philippine Islands, 


seven specimens bearing unnumbered type labels 
A female bears the label “Oculiomyia fulleri n. sp, 
Parang, Mindanao, Oct. 28, 8 p. m.”’, and a male 
is labeled ‘“Oculiomyia fulleri Ludlow, mal 
types, Parang, P. I., Feb. 21. Fuller.’’ Since this 
male does not bear original data and since the 
female only was originally described, we select as 
leucotype the female bearing nearly the original 
data. 


Culex (Microculex) gairus Root, Amer. Jour, 
Hyg. 7: 583. 1927. 


The male and larva were described apparently 
from several specimens, but the collection con- 
tains only one male of the type series. This bears 
the data “Rio, Brazil, Feb. 15, 1925. No. 22c.” 
The male tern. :alia of this specimen are on 
one slide and the associated larval and pupal 
skins on another. We select this male as lectotype. 


Culex jenningsi var. gaudeator Dyar and Knab, 
Journ. New York Ent. Soc. 15: 204. 1907. 


See Culex jenningsi. 


Culex gravitator Dyar and Knab, Journ New 
York Ent. Soc. 14: 218. 1906. 

This species was described from larvae col- 
lected at Cérdoba, Mexico, June 14, 1905. 
Although specimens of this no. 261 series have 
been found, there are no Culex larval skins, but 
only those of Aedes, with which the culture 
became contaminated later. We must consider 
that there is no type material in existence. 


Culex habilitator Dyar and Knab, Journ. New 
York Ent. Soc. 14: 212. 1906. 

This species was described from larvae col- 
lected in Santo Domingo, August 10, 1905, by 
Busck (no. 102). We select as lectotype larval skin 
no. 102.2 with associated pupal skin and male. 
The terminalia are on slide no. 409. 


Culex hesitator Dyar and Knab, Journ. New York 
Ent. Soc. 15: 205. 1907. 

The seven syntypes of this species, bearing 
the labels “75 pupae / Las Cascadas, Canal Zone, 
Panama / Collected by August Busck” are in 
the collection, one pair labeled as types. We 
select as lectotype the male of this pair with 
terminalia unmounted. 
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Culex ignobilis Dyar and Knab, Proc. Ent. Soc. 
Washington 11: 39. 1909. 


This species was described from four specimens 
collected at San Antonio de los Bafios, Cuba, by 
J. H. Pazos. There are four pins bearing type no. 
12239, but the specimen is missing from one. The 
only data are four different Pazos numbers. We 
select as lectotype the specimen no. 648 bearing 
a determination label, with a hind leg mounted 
on slide no. 424. 


Culex incriminator Dyar and Knab, Smithsonian 
Misc. Coll. 52: 257. 1909. 

The two male and one female syntypes, all 
bearing the labels “Agric. Coll. Miss. 8-18-05 / 
W. V. Reed Collector / Type No. 12105 
US.N.M.” are in the collection. We select as 
lectotype the male with terminalia on slide no. 


407. 


Culex (Mochlostyrax) inducens Root, in Dyar, 
Mosquitoes of the Americas: 307, 1928. 

The female and male were described from 
Venezuela, with no indication of the number of 
specimens and no type selection. There are four 
male and one female specimens of the Root 
material in the collection. Two of the males 
(157.1 and 157.2) are labeled as “‘Types”’ and the 
entire abdomens of both are on one slide. A third 
male, bearing the same data “Sombrero, Ven., 
Aug. 10, 1927, No. 157,” is intact. We select the 
abdomen to the right, farthest from the determi- 
nation label, as lectotype. It is not possible to 
determine from which pinned specimen this 
abdomen came. It should be noted that the slide 
is labeled Maracay, not Sombrero. 


Culex inhibitator Dyar and Knab, Journ. New 
York Ent. Soc. 14: 216. 1906. 

This species was described from larvae col- 
lected in the San Francisco Mountains of Santo 
Domingo by Busck (no. 135). The collection 
contains a slide of approximately seven larvae in 
poor condition, a fragmentary larval and pupal 
skin with an associated female, and four other 
pinned adults. Female no. 135.1, for which no 
associated immature skins have been found, was 
labeled as type by Dyar. Since the larval material 
is so poor, we have not selected a lectotype. 


Culex inimitabilis Dyar and Knab, Journ. New 
York Ent. Soc. 14: 221. 1906. 


This species was described from larvae only 
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collected by Urich in Trinidad. There are two 
adult specimens collected by Urich in Trinidad, 
but no associated larval skins have been found. 
We must assume that the larval material has 
been lost and there are no specimens available for 
lectotype designation. 


Culex inquisitor Dyar and Knab, Journ. New 
York Ent. Soc. 14: 211. 1906. 


This species was described from larvae col- 
lected in Trinidad, Dominica, Mexico, and Costa 
Rica. We select as lectotype larval skin No. 29.1 
collected by Busck June 27, 1905, at Montserrat, 
Trinidad. There is an associated pupal skin and 
female. The female bears the label “Culex in- 
quisitor D. &. K. Type.” The locality was given 
as Cedros, Trinidad, but this does not agree with 
Busck’s notes. . 


Culex (C.) interfor Dyar, Mosquitoes of the 
Americas: 372, 1928. 


The two male and three female syntypes are 
in the collection. We select as lectotype the male 
bearing the labels “2364 / 532 / at light on train / 
bet. Tucuman and Jujuy, Argentina / M.Kisliuk 
Jr. May 4, 1927.”’ The terminalia are on slide no. 
2364. 


Culex interrogator Dyar and Knab, Journ. New 
York Ent. Soc. 14: 209. 1906. 


This species was described from larvae col- 
lected at Rincén Antonio, Mexico. There are 10 
pinned adults reared from these larvae. We select 
as lectotype larval skin no. 270y. This was col- 
lected June 23, 1905, by Knab. With it is the 
associated pupal skin and adult male which can 
be considered lectotypic also. We have mounted 
the skins on slide no. 231, which also bears the 
male terminalia. 


Culex investigator Dyar and Knab, Journ. New 
York Ent. Soc. 14: 216. 1906. 


This species was described from a larva or 
larvae collected in Santa Lucrecia, Mexico, by 
Knab. There is no specimen labeled as type and 
only a larval head capsule and poor pupal skin 
from the original material. Knab’s notes for this 
specimen (265a) state that the larval skin may 
not belong with this pupa. Since the specimen is 
uncertainly associated and nearly worthless, we 
do not think that it should be selected as lecto- 


type. 
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Culex invocator Pazos, An. Acad. Cienc. Habana 
45: 426. 1908; Dyar and Knab, Smithsonian 
Mise. Coll. 52: 258. 1909. 

This species, credited to Dyar and Knab by 
Pazos and described as new in the Dyar and 
Knab reference, must be credited to Pazos by 
priority. We think that the type material can be 
considered the same for the two publications of 
the name. The syntype series was given as 16 
specimens. The collection contains 22 collected 
by Pazos in Cuba, bearing numbers but no data, 
and two of them bear type labels. We select as 
lectotype the male of this pair, with terminalia on 
slide no. 337. 


Culex jenningst Dyar and Knab, Journ. New York 
Ent. Soc. 15: 204.1907. 


There are 13 specimens of Busck series no. 191 
in the collection under this name. A male and a 
female bear the label “Type No. 10867 
U.S.N.M.,” and are two of the four syntypes of 
jenningsi. We select as lectotype the male, with 
terminalia unmounted. Another pair of speci- 
mens bear the label ““Type No. 10871 U.S.N.M.” 
and are two of the seven syntypes of Culex jen- 
ningst var. guadeator Dyar and Knab. We select 
the male of this pair with terminalia unmounted 
as the lectotype of this variety. It is difficult to 
say which of the other nine specimens not bearing 
type labels are the other two and five syntypes, 
respectively, of jenningsi and guadeator. All the 
specimens were collected at Tabernilla, C. Z., 
Panama. 


Culex jubilator Dyar and Knab, Journ. New York 
Ent. Soc. 15: 201. 1907. 


Twelve of the 16 syntypes have been found, a 
male and a female being labeled as types. We 
select as lectotype the male bearing the labels 
“3 / Taboga I., Panama / A. H. Jennings Collec- 
tor / Type No. 16916 U.S.N.M.” 


Culex lactator Dyar and Knab, Journ. New York 
Ent. Soc. 14: 209. 1906. 


This species was described from larvae col- 
lected in several places in Mexico and Costa Rica. 
There are no specimens labeled as type, but there 
are many that were reared from the type locali- 
ties and with associated larval and pupal skins. 
We select as lectotype larval skin no. 270i, col- 
lected at Rincén Antonio, Mexico, June 23, 1905, 
by Knab. With it is associated a pupal skin and 
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an adult male with terminalia on slide no. 226, 
The adult was labeled ‘“Jactator” and the slide 
“Culex lactator.” The larval and pupal skins have 
been mounted on the same slide as the male 
terminalia. 


Culex lamentator Dyar and Knab, Journ. New 
York Ent. Soc. 14: 219. 1906. 

This species was described from larvae col- 
lected in the San Francisco Mountains, Santo Do- 
mingo, August 28, 1905, Busck no. 124. There are 
nine individually reared adults as well as a 
number of others mass-reared. Dyar labeled 
specimen 124.1 as the type, and since all the indi- 
vidually reared specimens are females, we seleet 
as lectotype the larval skin of this specimen. The 
pupal skin is on the same slide. 


Tinolestes latisquama Coquillett, Proc. Ent. Soe. 
Washington 7: 185. 1906. 
The lectotype from Limén, Costa Rica, se- 
lected by Rozeboom and Komp (1950, p. 92) is 
in the collection. 


Culex leprincet Dyar and Knab, Journ. New York 
Ent. Soe. 15: 202. 1907. 

This species was described from 16 specimens 
collected at Tabernilla and Pedros Miguel, Canal 
Zone, Panama, by August Busck. A male and a 
female are labeled as types in the collection, and 
there are eight other specimens from Tabernilla 
that are presumably syntypes. No early material 
from Pedro Miguel has been found. We select as 
lectotype the male “type” with terminalia un- 
mounted. 


Culex (Choeroporpa) ligator Dyar, Ins. Inse. 
Mens. 12: 123. 1924. 

The syntypes are two females and one male. 
We select as lectotype the male, bearing the labels 
“1910 / Barranquilla, Colomb. / L. H. Dunn 
Coll. 1923 / Type No. —— U.S.N.M.” The ter- 
minalia are on slide no. 1910. 


Culex lactator var. loguaculus Dyar and Knab, 
Smithsonian Mise. Coll, 52: 254, 1909. 

The original description states, ‘We have se- 
lected six specimens as types from the Panama 
Canal Zone.” We find only one specimen bearing 
the label “Type No. 12050 U.S.N.M.,” and no 
others that can be definitely recognized as of the 
syntype series. We select this female, from Coro- 
zal, as the lectotype. 
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Culex (C.) lygrus Root, Amer. Journ. Hyg. 7: 579. 
1927. 

Both sexes of this species were described, but 
the only type material in the collection consists 
of a male bearing the data ‘‘Magé, Brazil, June 21, 
1925, No. 115.2.” The terminalia are on a slide. 
We select this specimen as lectotype. 


Culex mastigia Howard, Dyar, and Knab, Mos- 
quitoes of North and Central America and 
the West Indies 3: 426. 1915. 


There are two male and two female syntypes 
in the collection. We select as lectotype a male 
bearing the label “793 / See Slide No. 499 / 
Type No. 12679 U.S.N.M.” The terminalia are 
on slide no. 499. The type locality is San Antonio 
de los Bafios, Cuba. 


Culex (C.) maxi Dyar, Mosquitoes of the Ameri- 
cas: 387. 1928. 

The two male syntypes, both mounted on 
slides, are in the collection. We select as lectotype 
the one on slide no. 2360 labeled “San Pedro, 
Arg. June 11, 1927, M. Kisliuk Jr., Type.’’ Some 
of the legs of this specimen remain on a pin 
mount. The other slide is also labeled “Type.” 


Culex (Choeroporpa) maxinocca Dyar, Ins. Insc. 
Mens. 8: 71. 1920. 


The lectotype (slide of male terminalia) from 
Surinam, selected by Rozeboom and Komp 
(1950, p. 92) is in the collection. The pinned adult 
from which the terminalia came is also lectotypic. 


Culex (Choeroporpa) merodaemon Dyar, Ins. Insc. 
Mens. 9: 100. 1921. 


It was not clear from the original description 
that a holotype was selected for this species. The 
collection contains the original 32 specimens col- 
lected at Orotina, Costa Rica, Dec. 20, 1920, 
one male being labeled as type, the other speci- 
mens as paratypes. We consider this male, with 
terminalia on slide no. 1391, as the holotype. 


Culex (Carrollia) metempsyta Dyar, Ins. Insc. 
Mens. 9: 154. 1921. 

The syntype series consisted of “seven males 
and eleven females, No. 24863 U.S. Nat. Mus.; 
Alajuela, Costa Rica, July and August 1921 (A. 
Alfaro).”” These specimens are in the collection. 
We select as lectotype an intact male collected 
July 4. 
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Culex (Microculex) microphyllus Root, Amer. 
Journ. Hyg. 7: 586. 1927. 


The original description referred to specimens 
from both Rio de Janeiro and Magé, but there is 
only one specimen in the collection. This male 
bears the data ‘“Magé, Brazil, May 26, 1925, 
F. M. Root No. 92-1.” We select as lectotype this 
male, with terminalia on a slide. 


Culex carmodyae mollis Dyar and Knab, Proc. 
Biol. Soc. Washington 19: 171. 1906. 


The four male and two female syntypes are in 
the collection, bearing numbers 27-1 to 27-6, 
respectively. Only one female (27-5) bears the 
red type label and a label in Dyar’s hand, “Culex 
carmodyae subsp. mollis D. & K. Type.” Since 
the recognition of this taxon is dependent upon 
the male terminalia, we have selected as lectotype 
male no. 27-4, with terminalia on slide no. 233, 
and fragmentary larval and pupal skins on a 
second slide. 


Culex (Mochlostyrax) moorei Dyar, Ins. Insc. 


Mens. 6: 108. 1918. 


The one male and two female syntypes are in 
the collection, and we select as lectotype the male 
bearing the labels “19 / larvae in ditch Pln. 
Plaisance, Georgetown, B. G. April 10, 1910. 
H. W. B. Moore / See Slide No. 571 / Type No. 
21573 U.'S.N.M.” The terminalia are on slide no. 
571. 


Culex mortificator Dyar and Knab, Journ. New 
York Ent. Soc. 14: 210. 1906. 

This species was described from larvae only 
collected at Zent, Costa Rica, September 26, 
1905, by Knab. All the larvae died before pu- 
pating. No original specimens have been found. 


Culex mutator Dyar and Knab, Journ. New York 
Ent. Soc. 14: 216. 1906. 


Rozeboom and Komp (1950, p. 93) selected as 
lectotype a slide of male terminalia No. 1811, 
Knab 259b. Since the original description is of a 
larva only, we do not consider these terminalia 
solely to be available for lectotype designation. 
The collection contains five specimens of the 259 
series from Cérdoba, Mexico, bearing museum 
type labels, and two are also labeled in Dyar’s 
hand, “Culex mutator D. & K. Type.” Fortu- 
nately the larval and pupal skins of specimen 
259b were found. These have been mounted, and 
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the larval skin, except for the loss of antennae and 
head hairs, agrees well with Dyar and Knab’s 
original description. We select this as lectotype 
and can consider the pupal skin, the pinned adult 
which emerged June 14, 1905, and the terminalia 
slide as lectotypic also, thereby confirming Roze- 
boom and Komp’s designation. 


Culex neglectus Bourroul, Mosquitoes do Brasil: 
27. 1904. 


Although this species has been credited to Lutz, 
the original description is in that portion of 
Bourroul’s work not credited to Lutz; so it seems 
necessary to credit the description to Bourroul. 
Lane and Whitman (1951, p. 364) have selected a 
specimen in the U. 8. National Museum as 
lectotype. . 


Culex nematoides Dyar and Shannon, Ins. Insc. 
Mens. 13: 84. 1925. 


The syntypes of this species are six females and 
one male, all collected at “Haghthorpe, 234 miles 
south of hospital, August 5, 1922” [Philippines]. 
Since the male has no abdomen we select as 
lectotype one of the females. 


Culex ocossa Dyar and Knab, Ins. Insc. Mens. 7: 
6. 1919. 


The six syntypes, three of each sex, are in the 
collection, all bearing the labels “14 / Type No. 
21705 U.S.N.M. / Georgetown, Br. Guiana / 
H. W. B. Moore.” We select as lectotype the only 
male with terminalia on a slide. This specimen 
also bears the authors’ determination and type 
label. 


Culex (Choeroporpa) oedipus Root, Amer. Journ. 
Hyg. 7: 588. 1927. 


The single specimen in the collection is the 
male collected at Magé, Brazil, February 4, 1925, 
F. M. Root No. 8-1, with terminalia on a slide. 
Rozeboom and Komp (1950, p. 94) selected the 
terminalia slide as the lectotype, but the entire 
specimen can be considered lectotypic. 


Culex (Choeroporpa) opisthopus Komp, Ins. Insc. 
Mens. 14: 44. 1926. 


The two male and three female syntypes are 
in the collection. We select as lectotype a male 
bearing the labels “2177 / Pto. Castillo R., 
Honduras / III. 1925 W.H.W. Komp, Coll.” 
The terminalia are on slide no. 2177. 
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Culex pallens Coquillett, Proc. U. S. Nat. Mus, 
21: 303. 1898. 


The ten original specimens are in the collection, 
one only bearing a type label (No. 3963) and 
Coquillett’s determination label. This female we 
consider to be the holotype. 


Culex (Melanoconion) panocossa Dyar, Ins. Inse, 
Mens. 11: 120. 1923. 


The collection contains 18 of the original 19 
syntypes, all from Bas Obispo, Canal Zone, Feb- 
ruary 1923. We select as lectotype a male with 
terminalia on slide no. 1809. 


Lutzia patersoni Shannon and Del Ponte, in 
Dyar, Mosquitoes of the Americas: 268, 
1928. 


The two male syntypes are in the collection, 
We select as lectotype the specimen bearing the 
labels, “‘2356/San Pedro Jujuy 4.27.26/Ins. Bae. 
Ent. nota 44/Shannon & Shannon/Luézia argen- 
tiniae S. & DP Type.” The terminalia are on 
slide no. 2356. It is evident that the name of 
the species was changed before publication, since 
the name argentiniae was never published and 
the second syntype is also labeled patersoni. 


Culex peccator Dyar and Knab, Smithsonian 
Misc. Coll. 52: 256. 1909. 


The two male and nine female syntypes are 
in the collection, all bearing the same data. 
Rozeboom and Komp (1950, p. 94) selected as 
lectotype, “slide 396, J. K. Thibault, Scott, Ark. 
U.S.N.M.,” bearing male terminalia. The speci- 
men from which the terminalia came can also 
be considered lectotypic. 


Culex (Mochlostyrax) peribleptus Dyar and Knab, 
Ins. Insc. Mens. 5: 181. 1917 [1918]. 


The two male and two female syntypes are in 
the collection, along with 22 other specimens 
bearing the same data. The males are both on 
slides, and we select as lectotype the one bearing 
the label “Culex peribleptus D. & K. Type, Parr 
Shoals, 8.C. 18 Aug. 1915, Larvae in grasspond. 
T.H.D. Griffiths.” 


Mochlostyrax pilosus Dyar and Knab, Journ. 
New York Ent. Soc. 14: 224. 1906. 


This species was described from larvae col- 
lected by Knab at Santa Lucrecia, Mexico, 
June 21, 1905 (No. 267). There are four pinned 
adults of this series (no. 267), but the one that 
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was labeled type by Dyar has no associated lar- 
yal skin; so we select as lectotype larval skin 
no. 267b, with associated pupal skin and intact 
male. 


Culex pinarocampa Dyar and Knab, Proc. U. 8. 
Nat. Mus. 35: 59. 1908. 


Of the 117 syntypes of this species, 113 are 
in the collection, a female and a male only bear- 
ing type labels. We select as lectotype the male 
with terminalia unmounted. This was reared 
from a pupa collected at Cérdoba, Veracruz, 
Mexico, January 31, 1908. 


Culex (Choeroporpa) plectoporpe Root, Amer. 
Journ. Hyg. 7: 589. 1927. 

It is not evident from the original description 
whether it was based on more than one speci- 
men. There is only one original specimen in the 
collection now, a male from Bangi, Brazil, 
June 11, 1925, F. M. Root no. 109-1, with ter- 
minalia on a slide. We select this male as lecto- 
type. 


Culex proclamator Dyar and Knab, Journ. New 
York Ent. Soc. 14: 211. 1906. 


This species was described from larvae col- 
lected by Knab at Santa Lucrecia and Almoloya, 
Mexico, and Puntarenas, Costa Rica. We found 
one male, six females, and seven larval and pupal 
skins of the original series, not all associated. We 
select as lectotype larval skin no. 262p. with 
associated pupal skin and pinned female. 


Culex proximus Dyar and Knab, Proc. Ent. Soc. 
Washington 1: 38. 1909. 

There are three male and two female syntypes 
in the collection. We select as lectotype a male 
bearing the labels “5.10/Taboga I., Panama/A. 
H. Jennings Collector/See Slide No. 397/Type 
No. 12208 U.S.N.M./prozimus.” The terminalia 
are on slide no. 397. 


Culex (Choeroporpa) psatharus Dyar, Ins. Insc. 
Mens. 8: 173. 1920. 
Rozeboom and Komp (1950, p. 95) selected a 
lectotype from Célon, Panama, and this, with 
terminalia on slide no. 1318, is in the collection. 


Culex reflector Dyar and Knab, Smithsonian 
Misc. Coll. 52: 256. 1909. 


The two male and two female syntypes from 
Ancon, Canal Zone, Panama, are in the collec- 
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tion, and we select as lectotype the better of the 
two males. 


Culex regulator Dyar and Knab, Journ. New 
York Ent. Soc. 14: 213. 1906. 

This species was described from larvae col- 
lected by Busck (no. 119) in Santa Domingo, 
August 22, 1905. We select as lectotype larval 
skin No. 119.3 on slide no. 423, with associated 
pupal skin and male terminalia, the rest of the 
male being mounted on a pin. 


Culex rejector Dyar and Knab, Journ. New York 
Ent. Soc. 14: 221. 1906. 

This species was described from larvae col- 
lected in a large bromeliaceous plant in Cérdoba, 
Mexico. According to the authors, all the larvae 
died, and we have been unable to find any pre- 
served larvae. Knab did collect and rear the 
species at Cérdoba in 1908, and it may be desir- 
able to select one of these specimens as a neo- 
type in the future, but we prefer not to do so at 
the present time. 


Culex restrictor Dyar and Knab, Journ. New 
York Ent. Soc. 14: 222. 1906. 

This species was described from a single larva 
collected by Knab at Almoloya, Oaxaca, Mexico, 
July 21, 1905. This was 31lc of Knab’s notes, 
and the larval skin is in very poor condition, 
with much of it missing. We have mounted these 
fragments and the associated female pupa, which 
did not produce an adult, on a slide, and this 
material constitutes the holotype. 


Culex revelator Dyar and Knab, Journ. New York 
Ent. Soc. 15: 202. 1907. 

Two of the four syntypes have been found in 
the collection, one of each sex. We select as lecto- 
type the male bearing the labels “25.2/Taboga 
I., Panama/A. H. Jennings Collector/See slide 
No. 341/Type No. 10917 U.S.N.M./revelator.” 
The terminalia are on slide no. 341. 


Culex revocator Dyar and Knab, Smithsonian 
Misc. Coll. 52: 256. 1909. 

The 25 syntypes are in the collection, 14 males 

and 11 females. We select as lectotype a male 
from Hope Gardens, Jamaica. 


Culex (Mochlostyrax) rooti Rozeboom, Ann. Ent. 
Soc. Amer. 38: 251. 1935. 


Only the male terminalia were described, and 
it was stated that the type slides had been de- 
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posited in the U. 8S. National Museum, no holo- 
type being designated. There are two slides of 
male terminalia in the collection, labeled ‘‘col- 
lected near Panama City, R. de Panama, Nov. 
24, 1934/Type No. 50942 U.S.N.M.” One is 
labeled type, the other paratype, and we select 
the first as lectotype. 


Culex salinarius Coquillett, Ent. News 16: 73. 
1904. 


The only information on type specimens given 
in the original description is that they were bred 
from larvae collected in the salt marshes of New 
Jersey in the autumn of 1902. They had also 
been previously determined by Cogquillett as 
Culex nigritulus Zetterstedt. There are no speci- 
mens marked as types in the collection but two 
males and three females bear the labels ‘“Eliza- 
beth, N. J. VIII.30 [one of them X-VIIT]/SIt 
Meadows, N.J.,”’ and are, we believe, the origi- 
nal specimens. One female bears, in Coquillett’s 
hand, “Culex nigritulus Zett.”? and “Culex sali- 
narius Coq.’’ We select one of the males as lecto- 
type. 


Culex saxatilis Grossbeck, Can. Ent. 37: 360. 
1905. 


Three of the six syntype females are in the 
collection, one labeled as type and the other two 
as cotypes. We select as lectotype the specimen 
bearing the labels “Garret Mts., N. J. [X.1/ 
Paterson/Culex saxatilis Gross. 2 type.” 


Culex simulator Dyar and Knab, Journ. New 


York Ent. Soc. 14: 218. 1906. 


This species was described from larvae col- 
lected by Busck at Arima, Trinidad, July 10, 
1905. The only specimens in the collection are 
three larvae on one slide. We select as lectotype 
the larva farthest from the label. 


Culex sphinx Howard, Dyar, and Knab, Mos- 
quitoes of North and Central America and 
the West Indies 3: 301. 1915. 


There are 25 original specimens of this species 
in the collection, but only one female and one 
male bear type labels. We select as lectotype the 
male, bearing the labels “Nassau, Bahamas 
7-2-03/T. H. Coffin Coll. #142/Type No. 12196 
U.S.N.M./See Slide No. 394/sphinz.” The ter- 
minalia are on slide no. 394. 
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Culex stenolepis Dyar and Knab, Proc. U. §. 
Nat. Mus. 35: 60. 1908. 


Of the 47 syntypes of this species 44 are jn 
the collection, a male and a female bearing type 
labels. Since the male “‘type”’ has lost its abdo- 
men, we select another male as lectotype. This 
bears the number 431.9 and the terminalia are 
on slide no. 780. 


Culex stigmatosoma Dyar, Proc. U. 8. Nat. Mus. 
32: 123. 1907. 


This species was described from 321 speci- 
mens from California and Oregon. We consider 
as holotype the single specimen bearing the label 
“Type No. 10008 U.S.N.M.” The additional 
labels are “Iss May 26 C78r/Dyar & Caudell/ 
Culex stigmatosoma Dyar Type.” This is a fe- 
male, collected in a cement-lined pool at Pass- 
dena, May 21, 1906. 


Culex (Microculex) stonei Lane and Whitman, 
Rev. de Ent. 14: 401. 1943. 

This name was proposed for a species from 
Trinidad that had been determined by Dyar as 
Culex ocellatus Theobald. The authors also re- 
ferred to this species, specimens collected in 
Surinam by Bonne and Bonne-Wepster. The col- 
lection contains eight of the Trinidad specimens 
and three from Surinam, but no types were la- 
beled. We select as lectotype a male bearing the 
labels “24-4/Trinidad W.I./F. W. Urich/See 
Slide No. 247 /ocellatus.”’ The terminalia are on 
slide no. 247. 


Culex (C.) surinamensis Dyar, Ins. Insc. Mens. 
6: 121. 1918. 

The number of specimens in the syntype series 
was not originally stated. There are three fe- 
males and four males from Paramaribo, Surinam, 
each bearing the label “Type No. 21912 US. 
N.M.” We select as lectotype a male with the 
additional labels ‘21 Slide 975/Paramaribo, 
Surinam/Mrs. J. Bonne-Wepster Collector /Culex 
surinamensis Dyar Type.” The terminalia are 
on one slide; the larval and pupal skins on an- 
other. 


Culex (Choeroporpa) sursumptor Dyar, Ins. Insc. 
Mens. 12: 123. 1924. 

The syntypes are three females and a male. 
We select as lectotype the male, bearing the 
labels “‘1909/Barranquilla, Colomb./L. H. Dunn 
Coll. 1923/Type No. —— U.S.N.M.” The ter- 
minalia are on slide no. 1909. 
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Culex tarsalis Coquillett, Can. Ent. 28: 43. 1896. 


The original material consisted of one male 
and four females from the Argus Mountains and 
Folsom, Calif. There are four specimens in the 
collection from the former locality, but none from 
Folsom. Only one specimen, the male, bears a 
type label, and we select this as lectotype. The 
labels are “Argus Mts. April 91 K/Type No. 
904 U.S.N.M./Culex tarsalis Coq.” 


Culex (Choeroporpa) tecmarsis Dyar, Ins. Insc. 
Mens. 6: 124. 1918. 


The lectotype (slide of male terminalia) from 
Trinidad River, Panama, selected by Rozeboom 
and Komp (1950, p. 97) is in the collection. The 
pinned adult from which this came is also lecto- 
typic. 


Culex (C.) thriambus Dyar, Ins. Inse. Mens. 9: 
33. 1921. 

The three syntypes are in the collection. We 
select as lectotype the male bearing the labels 
“Y6/Kerrville, Tex. Aug. 20, 1920/H. G. Dyar 
Coll./1356/Type No. 23926 U.S.N.M./Culex 
thriambus Dyar Type.’ The terminalia are on 
slide no. 1356. 


Culex toweri Dyar and Knab, Journ. New York 
Ent. Soc. 15: 13. 1907. 


This species was described from 39 specimens 
collected at Mayaguez, Puerto Rico, by W. V. 
Tower. There are 61 specimens bearing these 
data in the collection, but only one female bears 
a type label, and so we consider this the holo- 
type. 


Culex trachycampa Dyar and Knab, Can. Ent. 
41: 101. 1909. 

This species was described from a male and a 
female. We select as lectotype the male, bearing 
the labels ‘‘54.1/Las Cascadas, Canal Zone, 
Panama/Collected by August Busck/Type No. 
12194 U.S.N.M./See slide No. 401 /trachycampa.” 
The terminalia are on slide no. 401. 

Culex (Helcoporpa) trifidus Dyar, Ins. Inse. 
Mens. 9: 115. 1921. 


Rozeboom and Komp (1950, p. 97) selected 
as lectotype “‘slide 1436, U.S.N.M.” This slide 
has mounted upon it the terminalia of a speci- 
men collected at Riverside, San José, Tiribi, 
Costa Rica, January 7, 1921, by A. Alfaro. These 
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terminalia and the specimen from which they 
came comprise the lectotype. 


Culex (Microculex) trychnus Root, Amer. Journ. 
Hyg. 7: 585. 1927. 


The syntypes consisted of one male and one 
female, but only the male has been found in the 
collection. This bears the labels ““Rio Soberbo, 
Brazil, May 1, 1925 No. 79/Type No. 40531 
US.N.M./79-2/Culex (Microculex) trychnus Root 
Type.” We select this male as lectotype. The 
terminalia are on a slide. 


Culex (Mochlostyrax) unicornis Root, in Dyar, 
Mosquitoes of the Americas: 291, 1928. 


Rozeboom and Komp (1950, p. 97) selected 
“specimen no. 1 (on left); slide labeled, Maracay, 
Venezuela, June 27, 1927. Nos. 92-1, 2, 3” as 
lectotype. They assumed that the male termina- 
lia farthest from the red cotype label was No. 1. 
Since this is only an assumption, we cannot be 
sure from which pinned specimen this terminalia 
came, but accept the terminalia only as lecto- 
typic. 


Culex usquatissimus Dyar, Ins. Insc. Mens. 10: 
19. 1922. 

The syntype pair is in the collection, and we 
select as lectotype the male bearing the labels 
“Toro Point, C. Z. 1921/Oct. 27/J. B. Shrop- 
shire Coll./1588/Type No. 25147 U.S.N.M/ 
Culex usquatissima Dyar.” The terminalia are on 
slide no. 1588. 


Culex (C.) usquatus Dyar, Ins. Inse. Mens. 6: 
122. 1918. 


The collection contains two male and three 
female syntypes, each bearing the labels ‘“‘Type 
No. 21913 U.S.N.M./Paramaribo, Surinam/Mrs. 
J. Bonne-Wepster Collector/3.” We select as lec- 
totype the male bearing the additional labels 
“Slide 967/Culex ousquatus (sic) Dyar Type.” 
The terminalia are on slide no. 967. There are a 
number of larvae and larval skins mounted on 
one slide, also labeled ‘‘Type.” 


Culex (Choeroporpa) vapulans Dyar, Ins. Inse. 
Mens. 8: 69. 1920. 

The lectotype (slide of male terminalia) from 
Surinam selected by Rozeboom and Komp 
(1950, p. 88) is in the collection. The pinned adult 
from which these terminalia came is also lecto- 
typic. 








58 JOURNAL OF THE WASHINGTON ACADEMY OF SCIENCES 


Culex (Choeroporpa) vaxus Dyar, Ins. Inse. Mens. 
8: 73. 1920. 

The three original specimens are in the collec- 
tion, one labeled as type, and the other two as 
paratypes. It is not clear from the original de- 
scription that a type was selected, particularly 
since the specimens bear Bonne and Bonne- 
Wepster numbers but no locality other than 
Surinam and no dates of collection. We select as 
lectotype the specimen labeled ““Type No. 22743 
U.S.N.M./BBII 671.” The terminalia are on a 
slide. 


Culex vector Dyar and Knab, Journ. New York 
Ent. Soc. 14: 220. 1906. 


This species was described from larvae col- 
lected from bromeliads in Trinidad by Urich. 
The only larval specimen we find is a larval skin 
No. B 12-1 with associated pupal skin and reared 
male. We select this series as lectotype. 


Culex (Mochlostyrax) vexillifer Komp, Ann. Ent. 
Soc. Amer. 29: 320. 1936. 


Rozeboom and Komp (1950, p. 97) selected a 
lectotype (male terminalia on slide) from Barro 
Colorado Island, Canal Zone. We have found 
no pin mounted adults of the type series. 


Culex vindicator Dyar and Knab, Smithsonian 


Misc. Coll. 52: 255. 1909. 

This species was described from four speci- 
mens from Dominica collected by A. Busck in 
July. These consist of three males and one fe- 
male, each with the label “Type No. 12098 
U.S.N.M.” The female also bears Dyar’s label 
“Culex vindicator D. & K. Type.” This is in poor 
condition. We select as lectotype one of the 
males, which bears the labels ‘74.25/Dominica, 
W.I. July /Aug. Busck Collector /Slide 776.” The 
terminalia are on slide no. 776. The larval and 
pupal skins have been mounted on another slide. 


Culex (Choeroporpa) xivylis Dyar, Ins. Insc. 


Mens, 8: 78. 1920. 

The four original male specimens are in the 
collection, one labeled as type and the other three 
as paratypes. It is not clear from the original de- 
scription that a type was selected, particularly 
since the specimens bear Bonne and Bonne- 
Wepster numbers, but no locality other than 
Surinam, and no dates of collection. Rozeboom 
and Komp (1950, p. 92) recognize the specimen 
labeled as type, No. BB714c, as the holotype, 
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and we recognize this as lectotype selection jf 
this was necessary. 

The following species are based either on 
unique specimens or on clearly designated holo- 
types: 


Culex (Aedinus) accelerans Root, 1927. 

Culex (Choeroporpa) alfarot Dyar, 1921. 

Culex (Choeroporpa) andricus Root, 1927. 

Culex (Phalangomyia) archegus Dyar, 1929. 

Culex (Neoculex) arizonensis Bohart, 1948. 

Culex aureopunctis Ludlow, 1910. 

Culex (Choeroporpa) automartus Root, 1927. 

Culex azymus Dyar and Knab, 1906. 

Culex (Carrollia) babahoyensis Levi-Castillo, 1953. 

Culex (Isostomyia) bamborum Rozeboom and 
Komp, 1948. 

Culex barbarus Dyar and Knab, 1906. 

Culex (Melanoconion) batesi Rozeboom and Komp, 


1948. 
Culex (Acallyntrum) belkini Stone and Penn, 1948, 
Culex a bequaerti Dyar and Shannon, 


Cules (Choeroporpa) bibulus Dyar, 1920. 

Culex bicki Stone and Penn, 1947. 

Culex (Melanoconion) bilobatus Galindo and Blan- 
ton, 1954. 

Culex (? Neoculex) binigrolineatus Knight and 
Rozeboom, 1945. 

Culex (Isostomyia) brownt Komp, 1936. 

Culex (Neoculex) caeruleus King and Hoogstraal, 
1947 (terminalia only). 

Culex coronator camposi Dyar, 1925. 

Culex (Melanoconion) caribeanus Galindo and 
Blanton, 1954. 

Culex (Lophoceraomyia) carolinensis Bohart and 
Ingram, 1946. 

Culex (Melanoconion) changuinolae Galindo and 
Blanton, 1954. 

Culex (Mochlostyrax) colombiensis Dyar, 1924. 

Culex (Choeroporpa) comminutor Dyar, 1920. 

Culex (Melanoconion) —— Komp and Roze- 
boom, 1951 (terminalia only). 

Culex consolator Dyar and Knab, 1906. 

Culex corrigani Dyar and Knab, 1907. 

Culex (Choeroporpa) crybda Dyar, 1924. 

Culex (Choeroporpa) cuclyx Dyar and Shannon, 
1924. 


Culex delys Howard, Dyar, and Knab, 1915. 
ta _ dornarum Dyar and Shannon, 


Culer * Choeroporpa dyius Root, 1927 (terminalia 
only). 

Culex (Choeroporpa) eastor Dyar, 1920. 

Culex (Melanoconion) elaphas Komp, 1936. 

Culex (Microculex) elongatus Rozeboom and Komp, 
1 


9. 

Culex (Choeroporpa) epanastasis Dyar, 1922. 

Culex (Microculer) erethyzonfer ‘Galindo and 
Blanton, 1954. 

Culex (Melanoconion) fairchildi Galindo and Blan- 
ton, 1954. 

Culex (Choeroporpa) fatuator Dy ar and Shannon, 
1924. 


Culex (Melanoconion) flabellifer Komp, 1936 (ter- 
minalia only). 

Culex (Melanoconion) foliafer Komp and Roze- 
boom, 1951 (terminalia only). 

Culex frickii Ludlow, 1906. 

Culex fur Dyar and Knab, 1907. 
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Culex (Culiciomyia) fuscicinctus King and Hoogs- 
traal, 

Culex (Melanoconion) galindoi Komp and Roze- 
boom, 1951 a only). 

Culex (U 'psiloporpa) haynet Komp and Curry, 
1932 (terminalia only). 

Culec (Microculer) hedys Root, 
only). 

Culer (C.) hensemaeon Dyar, 1920. 

Culec (Choeroporpa) holoneus Dyar, 1921. 

Culer (Melanoconion) homoeopas Dyar and Lud- 
low, 1921. 

Culer (Choeroporpa) idottus Dyar, 1920. 

Culer (Mochlostyraz) eng Dyar, 1928. 

Culec (C.) inelegans Dyar, 1 

Culex (Melanoconion) intonsus Galindo and Blan- 
ton, 1954. 

Culex C hoero epee) iolambdis Dyar, 1918. 

Culer (Neoculex) jenkinsi Knight, 1953. 

Culex (Melanoconion) jocasta Komp and Roze- 
boom, 1951 (terminalia only). 

Culer (Choeroporpa) jonistes Dyar, 1920. 

Culex (Choeroporpa) jubifer Komp and Brown, 
1935 (terminalia only). 

Culex (Lophoceraomyia) kuhnsi King and Hoogs- 
traal, 19 

Culec (Melanoconion) kummi Komp and Roze- 
boom, 1951 (terminalia only). 

Culex (Melanoconion) lacertosus Komp and Roze- 
boom, 1951 (terminalia only). 

Culex (C.) laticlasper Galindo and Blanton, 1954. 

Culex (Lophoceraomyia) lavatae Stone and Bohart, 
1944. 

Culex nama sa leet King and Hoogstraal, 
1955 


1927 (terminalia 


Culex (C.) lepostenis Dyar, 1923. 

Culex (Melanoconion) limacifer Komp, 1936 (ter- 
minalia only). 

Culex (C.) litoralis Bohart, 1946. 

Culex (Melanoconion) loturus Dyar, 1925. 

Culex (Melanoconion) lucifugus Komp, 1936 (ter- 
minalia only). 

Culex (Choeroporpa) macaronensis Dyar and Nu- 
fiez Tovar, 1927 (terminalia only). 

Culex (Culiciomyia) pullus maplet Knight and 
Hurlbut, 1949. 

Culex (C.) be marianae Bohart and In- 
gram, 1946. 

Culex (Lophoceraomyia) marksae King and Hoogs- 
traal, 1955. 

Culex marquesensis Stone and Rosen, 1953. 

Culex (Neoculex) mattinglyi Knight, 1953. 

Culex (Mochlostyrax) megapus Root, 1927 (termi- 
nalia only). 

Culec (Helcoporpa) menytes Dyar, 1918. 

Culex (Choeroporpa) meroneus Dyar, 1925. 

Culex (Melanoconion) mistura Komp and Roze- 
boom, 1951. 

Culex (Melanoconion) mulrennani Basham, 1948. 

Culex (Mochlostyrax) mychonde Komp, 1928 (ter- 
minalia only). 
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— (Culiciomyia) nailoni King and Hoogstraal, 
946. 


Culex (Neoculex) okinawae Bohart, 1953. 

Culex (C.) ousqua Dyar, 1918. 

Culex (Melanoconion) paracrydba Komp, 1936. 
Culex (Carrollia) paraplesia Dyar, 1922. 

Culex (Choeroporpa) laemon Dyar, 1921. 
Culex (Neoculex) pedicellus King and Hoogstraal, 


1947. 
Culex (Acallynitrum) perkinsi Stone and Penn, 
1948 


Culex (Transculicia) petersoni Dyar, 1920. 

Culex (Choeroporpa) phlabistus Dyar, 1920. 

Culex (Choeroporpa) phlogistus Dyar, 1920. 

Culex (Mochlostyrax) pose Dyar and Knab, 1918. 

Culex (Melanoconion) pseudotaeniopus Galindo 
and Blanton, 1954. 

Culex putumayensis Matheson, 1934. 

Culex (Melanoconion) quadrifoliatus Komp, 1936 
(terminalia only). 

Culex (Melanoconicn) quasihibridus Galindo and 
Blanton, 1954. 

Culex (Neoculexr) reevesi Bohart, 1948. 

Culex (Culiciomyia) ryukyensis Bohart, 1946. 

Culex (Melanoconion) ruffinus Dyar and Shannon, 
1924 


Culex (C.) saltanensis Dyar, 1928. 

Culex (C.) scutatus Rozeboom and Komp, 1948. 
Culex (Choeroporpa) serratimarge Root, 1927. 
Culex (C.) summorosus Dyar, ; 

Culex taeniopus Dyar and Knab, 1907. 

Culex (Eubonnea) tapena Dyar, 1919. 

Culex ho ote terebor Dyar, 1920 (terminalia 


nly 

Culex termi Thurman, 1955. 

Culex (Choeroporpa) tosimus Dyar, 1920. 

Culex (Lophoceraomyia) tuberis Bohart, 1946. 

Melanoconion urichii Coquillett, 1906. 

Culex vomerifer Komp, 1932 (terminalia only). 

Culex (Melanoconion) wepsterae Komp and Roze- 
boom, 1951 (terminalia only). This is an emen- 
dation of wepsteri, since it was named after 
Mrs. C. Bonne-Wepster. 

Culex (Choeroporpa) ybarmis Dyar, 1920. 

Culex (Melanoconion) zeteki Dyar, 1918. 
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HERPETOLOGY .— Descriptions of two new frogs from Colombia. CoLeman J. 
Gorn, University of Florida. (Communicated by Doris M. Cochran.) 


(Received October 30, 1956) 


The Silver Springs South American Ex- 
pedition of 1956 was organized for the pur- 
pose of collecting and bringing back to 
Silver Springs for exhibition and study live 
specimens of the fresh-water porpoise, /nia 
geoffrensis (Blainville), which occurs in the 
Amazon drainage. Two members of the 
expedition, E. Ross Allen of Ross Allen’s 
Reptile Institute and Dr. James N. Layne, 
mammalogist from the University of Florida, 
in addition to their regular duties, found 
time during the evenings to collect repre- 
sentatives of about two dozen species of 
frogs. Included among them are two hylas 
that seem to be undescribed. 

Both of these species belong to the group 
of South American hylas to which Hyla 
leucophyllata belongs. This group is charac- 
terized by having immaculate or nearly 
immaculate thighs that are bright pink or 
red in life; by the presence of a fold of skin 
(patagium) extending from the arm to the 
side of the body; and, as Dr. Charles F. 
Walker recently pointed out to me, by a 
pair of glandular areas in the skin of the 
pectoral region. Many of the species in this 
group are brightly marked in life. 

One of these new species is a brightly 
marked little frog represented by two speci- 
mens that were collected on grass growing 
in the edge of a stream. It is with pleasure 
that I dedicate this species to E. Ross 
Allen, friend of many years standing and 
leader of the expedition. 

Hyla alleni, n.sp. Fig. 1 

Type.—Univ. Florida 8501, adult male, col- 
lected near Leticia, Amazonas Comisaria, Colom- 
bia, February 24, 1956, by James N. Layne and 
E. Ross Allen. 

Paratype-—Univ. Florida 8502, adult male 
from the same locality as the type, collected 
March 1, 1956. 

Diagnosis.—A small, brightly marked Hyla 
characterized by having bright, creamy white, 
supraocular spots which may join to form an 
interocular bar, and a row of similar spots ex- 


tending from the tympanum to above the ar: 
by the absence of vomerine teeth; and by the 
presence of a pair of glandular areas in the pee. 
toral region. From leucophyllata it differs in pat- 
tern and in the absence of vomerine teeth while 
from sarayacuensis and bifurca it differs in its 
smaller size and in lacking definitive white 
stripes along the anterior sides of the body. 
Description of type-—Head broad, width 
greater than distance from snout to occiput; 
snout nearly rounded as seen from above, upper 
jaw very slightly projecting; eyes large and pro- 
tuberant; diameter of eye greater than distance 
from eye to nostril; nostril very near tip of 
snout; interorbital space about equal to diameter 
of individual eye; tympanum distinct but small, 
not more than one-third the diameter of the eye; 
distance from tympanum to eye slightly less than 
diameter of tympanum; upper eyelids, top of head 
and dorsum smooth. Well developed dises on all 
fingers and toes; dise of second finger about equal 
to diameter of tympanum (disc of third finger of 
left hand partially removed to permit view of 
terminal phalanx). Fingers not particularly 
slender; third finger fully webbed for only about 
one-third its length but a slender margin of web 
extends distally to the base of the penultimate 
phalanx; fingers 3-4-2-1 in order of decreasing 
length with fingers 4 and 2 being nearly sub- 
equal. Toes slender, fully webbed except the 
fourth toe which has the web extending to the 
base of the penultimate phalanx; toes 4-3-5-2-1 
in order of decreasing length. Heels slightly over- 
lapping when legs are flexed with femora held at 
right angles to the body; knees and elbows in 
contact when limbs are pressed along the side; 
heel extending to anterior margin of eye when 
leg is pressed along body. A moderately devel- 
oped fold of skin (patagium) extending from the 
back of the upper arm to the side of the body. 
Venter and under side of thighs rugose; under 
side of chin covered by loosely folded external 
vocal pouch which is very finely rugose. There isa 
pair of glandular areas in the skin of the pectoral 
region. Each area is about 214 mm in diameter 
and lies just posterior to the insertion of the arm. 
The areas are separated on the median line by 
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about 2 mm. Tongue nearly round, not notched 
behind and but slightly free behind, its diameter 
about two-thirds the width of the mouth. Vomer- 
ine teeth absent. Choanae moderate in size, 
rounded, and well separated. 





Fic. 1.—Dorsal view of the type of Hyla alleni, 
n.sp., Univ. Florida 8501. Drawn by Esther 
Coogle. X 2 


Coloration of type-—Ground color above tan- 
nish brown, scattered punctulations of darker 
brown on the back between the eyes and the 
shoulder region and a similar patch of darker 
punctulations above the sacral region. Darker 
pigment is also in evidence on the elbows and in 
bands across the tibia. There is, above each eye, 
a conspicuous creamy patch that extends from 
the free margin of the upper lid down onto the 
interocular region where it approaches, but does 
not quite meet, its fellow from the opposite side. 
Similar creamy white patches make up a short, 
arched row of light flecks that extends from 
above the tympanum on each side to above the 
axilla where it becomes obsolescent. The dorsal 
surface of the thigh has some tannish pigment 
similar to the dorsal ground color on it but is 
nevertheless paler than the dorsum and is with- 
out a distinct pattern. The entire ventral surface 
isimmaculate except for a few flecks of dark pig- 
ment on each side of the throat near the posterior 
portion of the lower jaw. 

Measurements of type (in millimeters).—Snout- 
to-vent length, 22.8; head width, 8.3; tip of snout 
to posterior margin of tympanum, 7.7; diameter 
of eye, 3.0; diameter of tympanum, 1.0; hind leg 
(vent to tip of longest toe), 38.5; hind leg (ven? 
to heel), 22.3. 


GOIN: TWO NEW FROGS FROM COLOMBIA 61 


Coloration in life-—When captured this speci- 
men was predominately brown above and whitish 
below. The thighs were salmon pink below and 
somewhat dusky dorsally. The bars above the 
eyes and the row of light flecks on each side 
behind the head were creamy white. A few tiny 
flecks of a similar nature were present along the 
shank although these have faded somewhat in 
preservative. 

Variation —The only noteworthy variation 
between the two specimens is in the supraocular 
pattern. In the paratype the creamy white 
patches above the eyes are joined on the median 
line, thus forming an interocular bar that extends 
from the margin of the upper eyelid on one side 
to the margin of the upper eyelid on the other. 
In size the two specimensare essentially the same, 
the paratype having a snout-to-vent length of 
22.5 mm. 

The other species is a small spotted Hyla. In 
appreciation of Dr. Layne’s zeal as a field collec- 
tor and the care with which he kept notes on these 
frogs, this species may appropriately be called 


Hyla laynei, n.sp. Fig. 2 

Type.—Univ. Florida 8503, adult male, col- 

lected near Leticia, Amazonas Comisaria, 

Colombia, February 28, 1956, by James N. 
Layne. 


Paratypes.—Univ. Florida 8504, 8505, two 
adult males collected at the same locality as the 
type, February 23 and 24, respectively. 

Diagnosis.—A small, brightly marked Hyla 
characterized by having a yellowish or tannish 





Fig. 2.—Dorsal view of the type of Hyla laynei, 
n.sp., Univ. Florida 8503. Drawn by Esther 
Coogle. X 2 
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dorsum with a mid-dorsal row of round, dark 
brown spots and a similar row of spots on each 
side where the dorsal and ventral ground colors 
meet; by the presence of small, rounded patches 
of vomerine teeth; and by the presence of a pair 
of glandular areas in the pectoral region. The 
absence of creamy white markings on a dark 
background distinguishes this species from the 
forms closely allied to leucophyllata while its 
pattern of a row of round spots down the middle 
of the back seems to be unique among the more 
somber members of the leucophyllata group. 
Description of type—Head broad, width 
slightly greater than distance from snout to occi- 
put; snout somewhat triangular as seen from 
above with the tip broadly rounded; upper jaw 
projecting but slightly beyond tip of lower; eyes 
moderate in size and not pronouncedly protuber- 
ant; diameter of eye about equal to distance 
from eye to nostril; nostril near tip of snout; 
interorbital space about equal to diameter of 
individual eye; tympanum distinct but small, 
not more than one-third the diameter of the eye; 
distance from eye to tympanum slightly less than 
diameter of the latter. Upper eyelids, top of head 
and dorsum smooth. Well developed dises on all 
fingers and toes; discs of second and third fingers 
about equal to the size of the tympanum. Fingers 
not particularly slender; fingers two, three, and 
four webbed to the bases of their penultimate 
phalanges, with a narrow margin of web extend- 
ing to the base of the disc of the fourth finger; 
fingers 3-4-2-1 in order of decreasing length. Toes 
slender, fully webbed except for fourth toe 
which is webbed to the base of the penultimate 
phalanx; toes 4-3-5-2-1 in order of decreasing 
length. Heels slightly overlapping when legs are 
flexed with femora held at right angles to the 
body; knees and elbows in contact when limbs 
are pressed along the side; heel extending to 
anterior margin of eye when leg is pressed along 
body. A well developed fold of skin (patagium) 
extending from the back of the upper arm to the 
side of the body. Venter strongly rugose, but 
under sides of thighs and chin nearly smooth; 
no well marked external vocal pouch. There is a 
pair of glandular areas in the skin of the pectoral 
region. Each area is about 4 mm in diameter and 
lies just posterior to the insertion of the arm. The 
paired glandular areas do not quite meet on the 
median line. Tongue nearly round, very slightly 
notched and slightly free behind; its diameter 
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about one-half the width of the mouth. Vomerine 
teeth in two small oval patches between the 
choanae, each patch about the size of a choang 
and the distance between the patches about 
equal to the distance between a patch and 
choana. 

Coloration of type-—Ground color on top of 
head, dorsum, top of arm and top of shank a light 
tannish gray; a single median row of dark, 
chocolate brown spots extends from between the 
eyes to just posterior to the sacral hump. These 
spots are roundish and each is about a millimeter 
or slightly more in diameter. A dark stripe of the 
same nature extends from behind each eye 
through the tympanum and then breaks up into 
a row of spots similar to, but slightly smaller than, 
those on the back, which continues along the side 
to the vent. Dark spots similar to those in the 
row along the side occur on top of the arms, the 
shanks and the feet. The upper lip is whitish, 
while rounded brownish spots are distributed on 
the loreal region and upper lip. Brown pigment 
flecks are distributed along the margin of the 
lower jaw, otherwise the entire ventral surface is 
immaculate. 

Measurements of type (in millimeters).—Snout- 
to-vent length, 25.6; head width, 9.5; tip of snout 
to posterior margin of tympanum, 7.8; diameter 
of eye, 3.0; diameter of tympanum, 1.2; hind leg 
(vent to tip of longest toe), 39.8; hind leg (vent 
to heel), 24.0. 

Coloration in life-—In life the ground color of 
the dorsum was yellow and the spots were a rich 
brown. The hands, feet and thighs were a bright 
salmon pink and the venter was tinged with the 
same color. 

Variation.—In dorsal ground color one of the 
paratypes is lighter than the type, the other 
darker. In the specimen with the lightest ground 
color the dark brown spots are double at two 
places along the back and between the eyes, thus 
giving the impression of a double row of spots 
down the back. In the darkest specimen the 
ground color is a light brown and consequently 
the dark brown spots do not show up quite so 
prominently. In this specimen there are five spots 
in the middorsal row, not counting those on top 
of the head and the spots are somewhat smaller 
than in the other two individuals. In life this 
specimen had a dorsal ground color of tan and 
the under parts of the abdomen and hind legs 
were salmon pink. 
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Structurally there is but little variation 
amongst the three specimens. The other two do 
not have the patagium quite so well developed 
gs the type but even in them it is prominent. In 
none of the three is the external vocal pouch 
prominent. 

Both of the paratypes are 24.7 mm in snout-to- 
vent length. 

The two paratypes were collected in grass that 
was growing in the water at the edge of a cove 
of a small stream. The type was collected when 


EMPLOYMENT PROFILE OF SCIENTISTS 63 


calling in a wet meadow. Dr. Layne described its 
voice as a musical rattling trill—kle-kle-kle-klee. 

Acknowledgments.—While full acknowledgment 
of all those who helped in identifying the mate- 
rial collected by this expedition must await pub- 
lication of a general report upon this collection, 
I do wish at this time to thank particularly Dr. 
Doris M. Cochran of the United States National 
Museum and Dr. Robert Mertens of the Sencken- 
berg Museum for the help they have given me 
concerning these two species. 





EMPLOYMENT PROFILE OF SCIENTISTS, 1954-55 


Comprehensive information on the employ- 
ment and other characteristics of American 
scientists is made available in a bulletin released 
by the National Science Foundation. The report 
—Employment Profile of Scientists in the National 
Register of Scientific and Technical Personnel, 
1954-55, is based on the replies of more than 
94,000 scientists who supplied information to the 
Register. It contains the most recent data avail- 
able on so large a number of scientists, including 
about 27,000 chemists, 16,300 biologists, 12,200 
psychologists, 11,800 geologists (including 3,400 
geophysicists), 11,200 physicists, 6,700 chemical 
engineers, 5,400 mathematicians, 3,200 mete- 
orologists, and 400 astronomers. 

More than 41 percent of the employed scien- 
tists in the Register held the Ph.D. degree; 25 
percent attained a master’s degree; and 32 per- 
cent had the bachelor’s or first professional 
degree (M.D., etc.). Fewer than 2 percent of 
scientists reported no degree. 

Scientists at the doctorate level in 1954-55 
reported a median annual salary of $7,000, 
those with less than a Ph.D. degree $6,125 
($875 less). Highest median salary was for Ph.D. 
physicists and meteorologists—$7,850. Lowest 
salaries were for psychologists—$5,850. Salaries 
are not only dependent on educational attain- 
ment, but also on such things as age, sex, type of 
employer, and functions to which scientists de- 
vote the major part of their time. The data on 
salaries are less representative than the informa- 


tion on other employment characteristics, how- 
ever, because the chemists and chemical en- 
gineers did not report salary information. 

About one-half of the employed scientists held 
a job in industry (private companies, self-em- 
ployed, nonprofit foundations, and privately 
controlled research foundations). Almost one- 
third were employed by educational institutions; 
and the remaining 18 percent by the Government 
(Federal, State, and local). 

Research, development, or field exploration 
was the primary function of half the scientists; 
management or administration, of 18 percent; 
and teaching, of 16 percent. In this as in other 
respects, basic differences among the various 
scientific fields appear. Teaching, for example, 
was reported as the major function of almost 40 
percent of the mathematicians, but of only 4 
percent of the chemical engineers. 

About 7,000 women scientists were included 
in the Register total of 94,000, of whom 85 per- 
cent were in three scientific fields—psychology, 
chemistry, and biology. The psychologists made 
up the largest group of women scientists—one 
out of every four psychologists was a woman. 
Next to psychology in terms of the proportion of 
women scientists was astronomy—one out of 
every six; in mathematics—one out of every ten. 

The National Science Foundation Act of 1950 
established the Register, which is administered 
jointly by the Foundation and a number of pro- 
fessional societies. The information in the bulletin 
is based on voluntary registration with these 
cooperating societies. 
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HERPETOLOGY .—Contributions to the herpetology of Maryland and Delmarva, 19: 
The herpetofauna of Anne Arundel County, Md. Ciypr F. Reep, Baltimore. 
Md. (Communicated by Doris M. Cochran.) 


(Received November 13, 1956) 


Anne Arundel County lies mainly on the 
Inner Coastal Plain in Maryland. The main 
Piedmont tributaries that bound the county 
are the Patapsco River on the north and 
the Upper Patuxent River on the west and 
southwest. On the east the county is bounded 
by the Chesapeake Bay, in from which 
several tidal rivers flow, as the Severn, 
Magothy, South, and West Rivers. Each of 
these rivers has its headwaters within the 
coastal soils of Anne Arundel County. 
Other than the meager Piedmont areas 
where Anne Arundel, Howard, and Prince 
Georges Counties come together, the eco- 
logical habitats are typically coastal. Pitcher- 
plant, cranberry, and sphagnum bogs are 
not infrequent in the northeast-central 
areas of the county, as Lake Shore, Mount 
Carmel Lake, Lake Waterford, and the 
headwaters of Severn. 

The author has collected the herpetofauna 
in Anne Arundel County since 1936, when 
he collected Humeces laticeps and Chelydra 
serpentina at Mount Carmel Lake, near 
Lake Shore. 

New to the county are the author’s and 
Daffin’s records for Pseudemys rubriventris 
(1088); Desmognathus fuscus (876); Pseudo- 
triton ruber (210-211, 504-505, 916-928); 
Scaphiopus holbrooki (1077-80); Hyla cruci- 
fer (Daffin 242); Rana pipiens (509; Daffin 
41, 517, 136, 560); Rana sylvatica (13); 
Graptemys geographica (Daffin 388). Of 
course, I realize there may be specimens for 
many of these species in private and public 
collections, but their presence has not been 
published, and so the present list constitutes 
the first published record for some of these 
species in this county. 

I wish to thank Dr. Doris Cochran, of the 
United States National Museum, for the 
use of the data and the specimens from 
Anne Arundel County. Also, I wish to thank 
Ralph Daffin and Donald Linzey, two 
young Baltimore herpetologists, for enabling 
me to study and cite their specimens from 


this county. In the combined collections 
annotated below, there are 47 species of 
herptiles represented in Anne Arundel 
County, Md. 


1. Desmognathus fuscus fuscus (Green): Dusky 
salamander. Lake Waterford, along stream, 
May 26, 1954, Reed 876. 

2. Plethodon cinereus cinereus (Green): Wood 
or red-backed salamander. South River (Fowler, 
Copeia 1925, No. 145: 62), woods near Solley, 
May 21, 1953, Reed 218-219; woods near 
Brooklyn. May 21, 1953, Reed 243; woods 21 
miles northwest of Friendship Airport, Septem- 
ber 25, 1953, Reed 6-12; woods 1 mile south of 
Mountain Road on Ritchie Highway, March 
7, 1954, Daffin 64. 

3. Pseudotriton ruber ruber (Sonnini): Red 
salamander. Wet woods near Solley, May 21, 
1953, Reed 210-211; August 7, 1953, Reed 504- 
505; under logs, 2 miles south of Glenburnie, 
June 25, 1954, Reed 926-928; Glenburnie, June 
15, 1955, Daffin 376; Priests Bridge (U.S.N.M. 
101426; 101427-8). 

4. Ambystoma maculatum Shaw: Spotted 
salamander. Harwood (U.S.N.M. 103740). 

5. Ambystoma opacum (Gravenhorst) : Marbled 
salamander. Stine (Maryland Nat. 23(1-2): 
77. 1953, no specimens cited). 

6. Scaphiopus holbrooki holbrooki (Harlan): 
Spadefoot toad. Edgewater, July 21, 1956, 
Daffin 541; west of Owings, July 22, 1956, Reed 
1077-1080; 1.5 miles south of U.S. Highway 50 
on Maryland Route 2, near Edgewater, July 21, 
1956, Daffin 543; along U.S. Highway 50 at 
Maryland Route 2, July 21, 1956, Daffin 544. 

7. Bufo woodhousei fowleri Hinckley: Fowler's 
toad. Swampy area near stream, '4 mile south 
of Harundale, June 10, 1954, Daffin 133; along 
U.S. Highway 301, 1 mile north of Priests Bridge, 
July 14, 1956, Daffin 519, Linzey 148-151; west 
of Owings, July 22, 1956, Reed 1076. 

8. Acris gryllus gryllus (Le Conte): Cricket 
frog. Patuxent River (U.S.N.M. 101222); De- 
fense Highway near Bowie (U.S.N.M. 101220-1); 
along U.S. Highway 301, 1 mile north of Priests 
Bridge, July 14, 1956, Daffin 518, Linzey 142-144. 

9. Acris gryllus crepitans Baird: Cricket frog. 
Woods near Solley, May 21, 1953, Reed 282; 
pond at Alpine Beach, near Fort Smallwood, 
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October 16, 1953, Daffin 32; July 24, 1956, 
Dafin 563; Lake Shore near Mountain Road, 
October 16, 1953, Daffin 33 and Linzey 5-10; 
Pinehurst near Gibson Island, April 2, 1955, 
Dafin 243; sand pits 1 mile north of Priests 
Bridge, May 10, 1954, Reed 766-770; August 4, 
1956, Reed 1183-1190; July 14, 1956, Linzey 
145-147. 

10. Hyla cinerea (Schneider): Green tree frog. 
Ritchie Highway between Magothy and Severn 
Rivers, July 1956 (reported to author by Robert 
Simmons; also reported to author from Anne 
Arundel County by Dr. Doris Cochran). 

11. Hyla crucifer crucifer Wied: Spring peeper. 
Pinehurst near Gibson Island, April 2, 1955, 
Daffin 242. 

12. Hyla versicolor versicolor LeConte: Com- 
mon tree frog. Millersville (Noble and Hassler, 
Copeia 1936(1); 63-64); Priests Bridge, Brown, 
Aschemeier, & East, May 1936 (U.S.N.M. 
101429-32); 1.8 mile south of Route 214 on 
Maryland Route 2, July 21, 1956, Daffin 540; 
Edgewater, 6 miles south of Annapolis, July 21, 
1956, Daffin 542. 

13. Rana catesbeiana Shaw: Bull frog. Mary- 
land Beach near Fort Smallwood, July 28, 1956, 
Daffin 566; Rhodes River (Fowler, Copeia 1925, 
No. 145: 62); Pinehurst near Gibson Island, 
Apr. 2, 1955, Daffin & Reed; Laurel (U.S.N.M. 
36091 and 26320-22). 

14. Rana clamitans Latreille: Green frog. 
Along Old Annapolis Road, April 18, 1953, 
Reed 482; woods near Sherwood Forest, June 7, 
1953, Reed 288; woods near Solley, May 21, 1953, 
Reed 286; along Severn River and Dicus Mill 
Road, summer 1953, Reed 488; May 26, 1954, 
Reed 877; Mount Carmel Lake, Lake Shore, 
August 7, 1953, Reed 510; September 16, 1953. 
Linzey 11; stream south of Harundale, June 10, 
1954, Daffin 134, 137-143; Priests Bridge (U.S.- 
N.M. 101433); 1.5 mile north of Priests Bridge, 
July 14, 1956, Linzey 154; along U.S. Highway 
301, 2 miles south of Conway, July 14, 1956, 
Daffin 520; west of Owings, July 22, 1956, Reed 
1074-75; Alpine Beach near Fort Smallwood, 
July 24, 1956, Daffin 561; Muddy Creek (Fowler, 
Copeia 1925, No. 145: 62). 

15. Rana pipiens pipiens Schreber (incl. 
sphenocephala): Leopard frog. Mount Carmel 
Lake, Lake Shore, August 7, 1953, Reed 509; 
Patapseo River near Old Annapolis Road, Aug. 
31, 1953, Daffin 41; U.S. Highway 301, 1-1.5 
miles north of Priests Bridge, May 10, 1954, 
Reed 771; July 14, 1956, Daffin 517, Linzey 
152-153; stream south of Harundale, June 10, 
1954, Daffin 136; August 11, 1956, Linzey 197; 
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Alpine Beach near Fort Smallwood, July 24, 
1956, Daffin 560. 

16. Rana palustris LeConte: Pickerel frog. 
Stream south of Harendale, June 10, 1954, 
Daffin 135; Muddy Creek (Fowler, Copeia, 
1925, No. 146: 62). 

17. Rana_ sylvatica LeConte: Wood frog. 
Woods, 244 miles northwest of Friendship Air- 
port, September 25, 1953, Reed 13. 

18. Cnemidophorus sexlineata sexlineata (Lin- 
naeus): Six-lined skink or racerunner. Sandy 
woods 2 miles south of Glenburnie, June 25, 
1954, Reed 925; McCauley, 1945: Bodkin Point, 
Camp Linstead, Fort Smallwood, Furnace 
Branch near Glenburnie, Lake Shore, Priests 
Bridge, Severna Park. 

19. Sceloporus undulatus hyacinthinus (Green): 
Fence swift. On pine tree, Mount Carmel Lake, 
Lake Shore, June 25, 1954, Reed 929; common in 
woods near Friendship Airport, June 1955, 
Reed; mouth of Barrow Creek (Fowler, Copeia 
1925, No. 145: 63); McCauley, 1945: Annapolis, 
3 miles southwest of Annapolis, Camp Linstead, 
Crownsville, Fort Armstead, Fort Smallwood, 
Glenburnie, Lake Shore, Round Bay, Severna 
Park. 

20. Eumeces fasciatus (Linnaeus): Five-lined 
skink. Near Priests Bridge, pinewoods, May 10, 
1954, Reed 765; Annapolis (A.M.N.H.); Me- 
Cauley, 1945: Annapolis, 11 miles north of 
Annapolis, Lake Shore, Priests Bridge, Severna 
Park; Severn Run Bridge at U.S. Highway 301, 
July 21, 1956, Linzey 167. 

21. Eumeces laticeps (Schneider): Greater 
five-lined skink. Lake Shore, summer 1936, 
Reed; McCauley, 1945: Indian Landing, Lake 
Shore, Severna Park, Shore Acres near Arnold. 

22. Carphophis amoenus amoenus (Say): Worm 
snake. Along Severn River, under logs, west of 
Annapolis, September 7, 1953, Reed 1-3; woods 
near Mount Carmel Lake, July 16, 1956, Reed 
1167; Joyce Lane, near Briar Cliff-on-Severn, 
August 11, 1956, Daffin 573; McCauley, 1945: 
Camp Linstead, Crownsville, Little Round Bay, 
Priests Bridge, Severna Park. 

23. Diadophis punctatus edwardsi (Merrem): 
Ring-necked snake. South River (Fowler, Copeia 
1925, No. 145: 63); MeCauley, 1945: Camp 
Linstead near Laurel, Montevideo. 

24. Heterodon platyrhinos platyrhinos Latreille: 
Hog-nosed snake. McCauley, 1945: Anne Arundel 
County, without definite records. 

25. Opheodrys aestivus (Linnaeus): Rough 
green snake. McCauley, 1945: Camp Linstead, 
Crownsville, Glenburnie, Lake Shore, Little 
Round Bay Creek, Severn River, Severna Park 
near Stoney Run. 
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26. Coluber constrictor constrictor (Linnaeus): 
Black racer. Mouth of Barrow Creek (Fowler, 
Copeia 1925, No. 145: 63); McCauley, 1945: 
Anne Arundel County, without definite records. 

27. Elaphe guttata (Linnaeus): Corn snake. 
McCauley, 1945: Briar Cliff-on-Severn near 
Arnold, Wardaur on Severn River near Annapolis. 

28. Elaphe obsoleta obsoleta (Say): Pilot black 
snake. McCauley, 1945: Anne Arundel County, 
without definite records; Jessup record near 
Anne Arundel-Prince Georges County boundary. 

29. Lampropeltis getulus getulus (Linnaeus): 
King snake. McCauley, 1945: Near Annapolis 
Junction; Camp Linstead; Crownsville; near 
Glenburnie; Indian Landing; Lake Shore; Severn; 
near Severn River; Severna Park. 

30. Lampropeltis calligaster rhombomaculata 
(Holbrook): Brown king snake or mole snake. 
McCauley, 1945: near Annapolis Junction 
(UM); road between Millersville and Odenton 
(U.S.N.M. 108753). 

31. Lampropeltis doliata triangulum (Lacé- 
péde): Milk snake. McCauley, 1945: near Laurel; 
intermediates between triangulum and temporalis: 
Annapolis; near Round Bay on Severn River 
(JHU). 

32. Cemophora coccinea (Blumenbach) : Scarlet 
snake. McCauley, 1945: St. Margaret’s (Steg- 
neger, 1905); Mill Creek, June 8, 1947, Dr. 
Phillip A. Butler (U.M.); see Littleford, Her- 
petologica 11: 104. 1955. 

33. Natrix sipedon sipedon (Linnaeus): Com- 
mon water snake. Along Severn River near 
Annapolis, June 4, 1953, Reed 487; 44 mile south 
of Harundale, Ritchie Highway, June 10, 1954, 
Daffin 132; Alpine Beach near Fort Smallwood, 
July 24, 1956, Daffin 562; Priests Bridge, July 
22, 1956, Reed; McCauley, 1945: Anne Arundel 
County, without definite records; mouth of 
Barrow Creek (Fowler, Copeia 1925, No. 145: 
63). 

34. Natrix septemvittata (Say): Queen snake. 
Along Patapsco River near Linthicum, June 11, 
1953, Reed 293; McCauley, 1945: Annapolis; 
Camp Linstead; Sawmill Creek, 1 mile north 
of Glenburnie. 

35. Storeria dekayi (Holbrook): DeKay’s 
snake. McCauley, 1945: Anne Arundel County, 
without definite records. 

36. Haldea valeriae valeriae Baird and Girard: 
Eastern ground snake. Woods under log, near 
Brooklyn, May 21, 1953, Reed 4; McCauley, 
1945: near Marley Creek; Severna Park; near 
Annapolis. 

37. Thamnophis sirtalis sirtalis (Linnaeus): 
Garter snake. McCauley, 1945: Anne Arundel 
County, without definite records, map 32. 
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38. Thamnophis sauritus sauritus (Linnaeus): 
Ribbon snake. McCauley, 1945: Camp Lip. 
stead; Furnace Branch; map 31. 

39. Ancistrodon contortrix mokeson (Daudin): 
Copperhead. Woods near Sherwood Forest, 
summer 1953, Reed 466; McCauley, 1945: Briar 
Cliff-on-Severn near Arnold; Crownsville; Lake 
Shore; map 33. 

40. Sternotherus odoratus Latreille: Musk 
turtle. McCauley, 1945: Anne Arundel County, 
without definite records, map 35 (Brooklyn), 

41. Kinosternon subrubrum subrubrum (La- 
cépéde): Mud turtle. Magothy River, 1935, 
Reed; McCauley, 1945: Glenburnie; Lake Shore; 
North River and Defense Highway; Priests 
Bridge; Severna Park, South River, 3 miles 
southwest of Annapolis. 

42. Chelydra serpentina serpentina (Linnaeus): 
Snapping turtle. Severn River, near Sherwood 
Forest, west of Annapolis, June 7, 1953, several 
caught. Reed 1247; DOR, east of Laurel at 
Patuxent River, June 13, 1956, Reed; mouth of 
Barrow Creek (Fowler, Copeia 1925, No. 145: 
64); McCauley, 1945: Anne Arundel County 
(Laurel), map. 37; Mount Carmel Lake, summer 
1936, Reed. 

43. Clemmys guttata (Schneider): Spotted 
turtle. DOR, just south of Annapolis Junction, 
Baltimore-Washington Parkway, June 4, 1954, 
Reed 910; McCauley, 1945: Camp Linstead; 
Crownsville; Glenburnie; near Harmans; Lake 
Shore; Priests Bridge; map. 38. 

44. Terrapene carolina carolina (Linnaeus): 
Common box turtle. Friendship Airport, June 
20, 1956, DOR, Reed; near Chesapeake Bay 
Bridge, DOR, July 13, 1956. Reed; North River 
along U.S. Highway 50, July 22, 1956, Reed; 
U.S. Highway 301 near Millersville, July 14, 
1956, Daffin 516; Joyce Lane near Briar Cliff-on- 
Severn, August 11, 1956, Daffin 574; McCauley, 
1945: Anne Arundel County, without definite 
records, map 41; woods near Friendship in 
southern Anne Arundel County, July 22, 1956, 
Reed 1245. 

45. Graptemys geographica (LeSueur): Map 
turtle. Alpine Beach near Fort Smallwood, 
August 5, 1955, Daffin 388; Bodkin Point, Daffn. 

46. Chrysemys picta picta (Schneider) : Painted 
turtle. Pond at Maryland Beach near Fort 
Smallwood, July 16, 1954, Daffin 167; McCauley, 
1945: Anne Arundel County, without definite 
records, map 44; Brooklyn, May 15, 1953, Reed 
277. 

47. Pseudemys rubriventris (LeConte): Red- 
bellied terrapin. DOR, North River and US. 
Highway 50, July 22, 1956, Reed 1088—new to 
Anne Arundel County. 
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FREE 


A three-year program of basic research on free 
radicals has been undertaken by the National 
Bureau of Standards. The object of the program 
will be to increase fundamental knowledge of the 
formation, properties, and storage of these highly 
reactive molecular fragments. Plans have been 
made for a series of experimental and theoretical 
investigations which, it is hoped, will not only 
provide valuable data but will also stimulate 
new areas of research in this important new field. 
The work is receiving support from the Depart- 
ment of Defense through the Office of Ordnance 
Research, U. S. Army. 

The free radicals research program will consist 
of many separate projects to be carried out in 
various laboratories of the Bureau, and much of 
the investigative work will be done by scientists 
on loan from industrial laboratories. However, 
overall direction and coordination will be cen- 
tered in a Free Radicals Research Section re- 
cently established for this purpose. 

Ordinarily free radicals exist only for very 
short periods in systems such as flames and hot 
gases. However, within the past five years numer- 
ous methods have been developed in a number 
of laboratories for capturing and storing them, 
mainly at low temperatures. Recently, by freez- 
ing the products of an electric discharge at a few 
degrees above absolute zero, scientists at the 
Bureau were able to store some types of free 
radicals in highly excited states, making it pos- 
sible to study and analyze them by spectroscopic 
methods.! Free radical storage techniques now 
promise to provide an important tool for the 
study of atomic and molecular physics and for 
research in basic chemistry. However, before 
these applications can be seriously considered, 
much additional research must be done on free 
radicals of all types in order to provide informa- 
tion on such topics as their properties in solid, 
liquid, and gaseous phases; their recombination 
rates at various temperatures; and their reactions 
with other materials. The free radicals program 
was set up to provide an integrated approach to 
these problems. 

To encourage broad dissemination of the in- 
formation obtained in the program, and also to 
minimize interference with other established 
projects at the Bureau, participating scientists 


' Low temperature storage of free radicals, NBS 
Tech. News Bull. 40: 112. August 1956. 
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RADICALS RESEARCH PROGRAM 


will be drawn largely from other institutions. 
Approximately half of the technical staff for the 
free radicals research program will be on loan 
from industrial research laboratories, working 
under a unique cooperative plan. Others will come 
from universities and various government 
agencies. 

The guest scientists will be selected for par- 
ticipation on the basis of competence in their field 
and interest in the new research problems. It is 
expected that the work of this central research 
group will be continued and expanded in many of 
the industrial laborarories after. termination of 
the present program. 

Insofar as possible, each visiting scientist will 
be assigned to the Bureau laboratory most 
closely allied with his field of interest. There he 
will work with colleagues and facilities in his 
special field while retaining the advantage of close 
cooperation with the remainder of the staff of 
the free radicals research program throughout 
the Bureau. 

A technical data center is being set up so that 
free radical research at other laboratories, both 
in the United States and abroad, may be closely 
followed. Other activities serving to knit together 
the various research projects making up the 
program will include weekly colloquia and a 
general conference now being planned for mid- 
1957. 

Although the free radicals research program 
is still largely in the planning stage, a number of 
projects are already under way. These include 
spectroscopic investigations of condensates from 
electric discharges; X-ray and _ electron-diffrac- 
tion studies of the structure of solids containing 
free radicals; methods of preparing pure free 
radicals by photolysis and gamma irradiation; 
and theoretical calculations of recombination 
rates, heats of reaction, and other properties. 

Dr. Herbert P. Broida, who has been named 
chief of the new Free Radicals Section, will serve 
as technical coordinator for the entire program. 
Dr. Arnold M. Bass is to serve as assistant chief 
of the Free Radicals Research Section. Dr. James 
W. Moyer will serve as consultant for the pro- 
gram, and A. K. Stober, formerly of the NBS 
cryogenic physics laboratory, will assist with 
low-temperature experiments. Dr. Robert D. 
Huntoon, associate director for physics, will 
have over-all responsibility for the program. 
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INSECT STUDIES 


ARMY ANTS 


There are ants that build complex, air-condi- 
tioned hanging houses out of thousands of their 
own suspended bodies. Within these structures 
the queen is sheltered, eggs are laid, young 
hatched and reared. Much of the time the strue- 
tures are built anew each night. 

These ants are the Ecitons, one of the two 
species of army ants—‘‘the Huns and Tartars of 
the insect world’””—of Barro Colorado Island, the 
tropical preserve of the Smithsonian Institution 
in the Canal Zone. Their curious ways of life are 
described by Dr. T. C. Schneirla, of the American 
Museum of Natural History, in the most recent 
Smithsonian Annual Report. Dr. Schneirla has 
observed the Barro” Colorado ant colonies for 
nearly 25 years. 

Aside from the ruthlessness and military 
efficiency of their raids, long well known in ento- 
mological literature, perhaps the home-building 
behavior is the most interesting feature of the 
life of these ants. It is unique in nature. 


Without any active excavating and without any 
manipulating of fallen materials [Dr. Schneirla 
says|, colonies of these species form a domicile 
with their own bodies. A typical bivouac .. . is a 
cylindrical mass hanging as most of them do from 
the underside of some projecting surface to the 
ground. In addition to the sides or under surface 
of logs, other typical places are the spaces bet ween 
buttressed tree roots, masses of brush, or even the 
undercut banks of stream beds or the overhanging 
edge of a rock. 

“The characteristic Eciton ability to cluster 
their bodies, as well as the manner of clustering, 
depends first of all upon an anatomical charac- 
teristic, the opposed recurved hooks present on the 
terminal tarsal segments of the workers’ legs. . . . 
The first ants to settle in a new place catch into a 
rough or soft surface by means of their tarsal 
hooks, or rather are pulled into this anchored 
position as newcomers run upon them as they 
stand and stretch them out in a hanging position. 
In fact, the hooks are really anchored by the 
added weight of others that have crawled down 
over the body of the first ant, fixing it in place and 
soon immobilizing it. 


“In the nomadic phase a new bivouac is 
formed at the end of each day of raiding, and 


this is a most interesting event to watch. In the 
advanced and most complicated stages of raid. 
ing in the afternoon, caches of booty ted to be 
formed at each busy junction of raiding trails, 
increasing in size as more and more ants are 
knocked around and forced out of traffie, As 
darkness comes and raiding ceases, such clusters 
grow.” Several hanging clusters start from ele 
vated ceilings. ‘‘As each new cluster begins 
initial slender hanging threads may become 
which extend to the ground, depending upon 
continued flow of traffic to the place. As the 
continue to grow they are joined together into 
single columnar mass. At first this mass is sm 
in diameter, but as more and more ants pour inte 
it the wall spreads outward from the center, 
so a symetrical cylinder results.” 

In the tropical environment of the army a 
some sort of air conditioning is necessary 
comfortable living—perhaps, with this particu 
lar species, for any living at all. It has been w 
developed during the more than 70 million years 
the social insects have been on earth. Says Dr, 
Schneirla: 


The interior of the bivouac, where the brood is 
sheltered and the single colony queen rests, offers 
an impressively stable environment to these 
susceptible members of the community as well as 
central resting place for the worker population, 
The hanging cluster traps a cubic area of atmos- 
phere which does not reach the extremes of 
temperature and dryness attained by the general 
forest environment. ... Workers cluster more 
closely together at night in reaction to the lower 
temperatures of the forest at that time, the 
bivouae walls become tighter and better conserve 
heat produced internally (by the brood in partieu- 
lar). Conversely, after dawn, when increasing 
light excites growing numbers of ants to leave the 
bivouac walls, as the raid grows, this wall thins 
out, usually develops small apertures, and is 
undercut at the bottom. The effect is to increase 
the internal air circulation as well as to cool the 
atmosphere in the interior through evaporation 
so that the internal temperature of the bivouae 
does not rise to the height reached at midday in 
the environs. The incubation properties of the 
bivouae represent an imporant factor in Eciton 
life, for with less regular atmospheric conditions 
in the nest, the stages of brood development could 
not have their typical regularity in timing. 
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